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PREFACE. 

This work is devoted to a description of tlie methods 
of distillation as applied to resins, more particularly of 
common rosin (colophony) with its resulting products, 
x'osin spirit, rosin oil, etc., and the fossil resins as used 
in varnish manufacture. 

In order to make the work more comprehensive it 
was thought advisable to give an outline of the pre- 
poaration of resins from the natural turpentines and also 
of the purification of the fossil resins. The plant used 
in the various processes, including staam distillation, 
are figured and described. 

As rosin oils are used v^ery largely in the manufac¬ 
ture of printing inks, the methods of prej«ring the latter 
may be said to come withiit the scope of this work, as 
also the production of the various carbon pigments, 
lamp-black, vegetable-black, gas-black, etc., which are 
also used in this industry. 

The constant growth in the use of the typewriter has 
resulted in a great demand for typewriter necessities, 
snch as typewriter inks, manifolding paj>er«, etc. As 



are relatPfi to printers’ inks the author lias oorx- 
'i-l«'re4l it of Miffieieiit interest to include them. 

The prejiiimtion of many products from rosin, suelx 
it> rodn rosin lakes, rosin lake pigments, aad 

tt'^iiiiite*;, together with the application of rosin for* 
-i/ing purposes, are also fully described. 

Tilt' author ventures to hope that those who ai-e 
intert*steil in rosin and its pr-oduets will find among thte 
IWites Ilf this hwk something that may be useful. 
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INTRODUC/rUJX. 

RESINS AND THEIR I'SKS. 

The resins are a class of organic .snhstancfs <lf!riv.-.l for ii». 
part from vegetable sources. Tb-y may be claHsifi.'.i into il,., 
groups:— 

1. The ReniiiB Proper. 

2. The Oleo-Rc^sins or , 

3. The Gum Resins. 

The firstgroup includes amber, copal, kauri, eoifiiiiou m 'Si< .o. 
darac, mastic, and shellac, used in varnish no -o 

gum benzoin and accroides, xxhvaI for fuiiiigiilioii nr in istfo * 
The second group includes gum thus or scrapt*' the ii.fioi i.' 
pentine of the pine, Canada balsam, Venice tiirpeiifiiitv Sua e-e,. 
turpentine, Chios turpentine, also Pcu’uviaJi hiilMiiiii and P.ii 
sam, used in incense and mediciyiCH: while iJie tliird 
includes ammoniacum, olibanum, and asiifieiidii, »u o 

similar purposes. 

The chief use of the resins is in vanimh 
common rosin is employed for a variety of piirjtiwi«n iit 
making, in the manufacture of rosinatcH, m n khmn uiafriitJ io 
paper manufacture, and for many other p«rj«iHi»a 

So long as the inhabitants of tin* (•oiitineiit cotifini-d 
selves to working only the products of treixn grown in flim 
countries, the value of colophony or conniiott \i;ih i,*, 

means realized, but on the opening up of the iiitiiieicio ptiif 'ti-* 
of the United States and Canada its value Ijeciinie *i 

and large quantities of high-grade rosin weri* ^lii|ijfet| f#t 
so that in a very short time it dominated the iiiaricpf itnd 
so ever since, the only other source of iinv mimmiiuri' 

France. * ^ 

The increase^in the supply of common roniti i«if| ifi*' 
quent reduction in price naturally lc<I to greiiier . 

I 



DISTrLLATION OF RKSIKS. 




paid to its properties and its utilization, the result being that 
to-day it is used in a number of industries, some of them being 
very large, and more than one entirely dependent upon it. In 
the early period of the industry it was distilled in the same way 
as coal for the manufacture of illuminating gas, but although 
suitable for this purpose and yielding a large percentage of gas of 
high illuminating power, it could not compete with coal in the 
matter of price, therefore it very soon ceased to be used for this 
purpose. It was found, however, that in the dry dist^lation of 
rosin both a volatile spirit and a heavier oil were obtained, which 
under the names of rosin spirit and rosin oil are now used to 
a very large extent. 

Rosin has acid properties and is capable of combining with 
alkalies, the resulting compounds being soluble in water. These 
compounds resemble soaps in some of their properties, hence they 
are known as rosin soaps, and large quantities of rosin are em¬ 
ployed in soap manufacture. On addition of salts of the heavy 
metals to solutions of the alkaline rosinates, precipitates of in- 
Holubh^ rosiriates arc formed. These can be used in place of the 
more expensive resins in the manufacture of varnishes, and, 
together with colour T)ases, also in the production of colour lakes. 

The preparation and distillation of comnaon rosin naturally 
occupies a considerable portion of the present work, but, in order 
to make it more complete, chapters are added upon the distillation 
of the varnish resin and oleo-resins, and their application in 
various industries. 

The sources of the various resins and their properties are 
giveft in the following chapter. 




CHAPTER L 


RESINS: THEIR SOURCES AND PKOPF.KTIIls, 

As before stated, resins may be divided into flit 'I**! 

Resins Proper, Oleo-Resins, and Gum Resins. 

1. Resins Proper .—resins are exudation pnidtirf*. >,i 
various trees found either in the “ fossil ” state iti the soil or mjh 
soil or as exudation products of livin^r trees; they are yi.jhiwl*.l(, 
biownish, or reddish in colour and varying from tnuisjairent f»» 
opaque. They are usually brittle and break with a conehoidnl 
fracture, often exhaling a slight odour resemhiing tiir|s*»fif»e 

They differ somewhat in physical and chemical prfiperties Imf fh.* 
specific gravity in all cases is only slightly alstve that of wat... 
ihe fossil resins are the hardest and most difficult to diH«,h-.. 
The acid character of resins is usually well marked : thev 
besides resin acids, resin esters, resin alcohols, ami neutral Issln , 
known as resenes, and in some cases hydrocarhoiw. 

2. Ofeo-Rmn,s —Tlie oleo-resins arc exudation pmUu-m. either 
natural or induced by incision, from a variety of tree*,. Vh«, 
fiesb condition they are viscous iiquids with pleasant odours », 
some c^es resembling turpentine, in otl.crs iromafi,. 
posure to air they gradually liar.len by loss of the iV 

»lit»e«te, and byoWio/to to™ Sll .t ? „ ! . 

even hard crystalline masses Thov noiv f i' i *'**!" ' ^ 

brown, or nLly black Usuallv^^^ 

oik, bot the «ro,o.tic bL J J ^'1^1.',ioTo 

orate obkmed hr . . 

They eiude in the fonn of milky T""’ 

masses or tears. They are hn'HU harden to warf, 

brown, and eonekt „7re"‘ .T Tf ‘“"f'' ..' 

hydrates or gums. ^ «»«d raHw- 
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Eesins Peoper. 

Amber, —Amber is the oldest of the resins, being found in a 
stratum of blue earth belonging to the ci’etaceous system. It is 
supposed to have been derived from a species of conifer which 
has been named Pinites swccinifer. The chief deposits are at 
Palmniken, near Konigsberg, in Eastern Prussia, where it is mined 
under the monopoly of the German Government. It is also ob¬ 
tained by dredging off the coast at Kurischei* Haft, near to Memel, 
and is collected on the shores of the Baltic, being washed ashore 
by the sea. 

Amber is a very hard and brittle resin,^ varying in colour 
from pale yellow to deep brown. It is sometimes perfectly clear 
and transparent, but usually more or less cloudy or opaque. It 
occurs mostly in small flat pieces, but sometimes larger pieces are 
found. The best pieces are used for ornamental work, pipe 
mouthpieces, and beads, the smaller fragmtmts in varnish manu¬ 
facture. 

Amber has a specific gravity of l'06o to 1*094 and melts at 
310° to 320° C. It is a difficult resin to manipulate, but amber 
varnish is the most durable varnish in existence, and naturally 
fetches a very high price. It is, however, now rarely used. 

Copals. —There are many kinds of copal, nsually distinguished 
by the names of the localities from which they are obtained. 
Perhaps the best of these is Zanzibar copal, East African copal, 
or animi. This is usually found in the fossil ” condition in the 
soil at a depth of 1J to 3 feet, and when raised is covered with a 
red earth, which after removal by scraping and washing leaves 
the resin with a peculiar reticulated surface, which, owing to its 
appearance, has received the name of ‘'goone skin^’. Zanzibar 
copal is found in small flat rounded pieeen of a light yellow to 
deep brown colour, transparent or slightly clouded It is very 
hard, has a specific gravity of 1*06 to 1*07, and melts between 
220° and 250° C. Another variety of Zanzibar copal is obtained 
from living trees—said to be Trachylobium Mossambiceme— 
and is inferior in quality, melting at about 140° C. 

West African copal is also found in the ‘‘fossil’^ or “ semi¬ 
fossil '' condition, and is regarded to be the product of Guibortia 
copallifera, forests of these trees having at one time covered the 
areas where the resin is now found. The resins are usually found 
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embedded in a red earth, while a red crust fre.tuenily adh.-r-. 
to them This is removed by washinj^ and scraiun^ • *' * * 

by the names o£ the districts from which they are "’f^ , 

^ Sierra Leone copal is found in irregular more or less 4 iik<» a 
fragments which are either colourless or faintly :*'*';*■ ‘f’ 

transparent, very hard, with a specihc gravity of J ' 

melting-point of 250“ to 275” C. Angola copal occurs in M 
rounded or discoidal pieces covered with a red (tuhI Mm 
cleaned resin is usually colourless hut sometimcH yellow. h«-. a 
specific gravity of 1*065 and meltn at 245 (;. «»!« ■ 

is similar to that from Angola, but ratluir liardi*r, k 
or reddish, has a specific gravity of 1*065, and tm4tM iif im ( 
Gaboon copal is in round flat maBBOH, Home* of wliiidi iin^ numMt 
on the surface, others covered with a cruHt: it palt» brtiwii 

colour and is transparent. Loango copal occurK in i*y!iii*irir,'il 
fragments, some being white, othcrH red, the red variety lietiie 
regarded as the harder of the two. (.'()ngo copal iiitn it iiodfiiig 
point of 190° C. Accra copal in more recent ami Knfiio’, iipdfiiiH 
point, 120° to 180° C. 

Kauri Resin is sometimen clansed an a copat: if tic- 
product of Bammara AiLStralin, and in found in a br*'ol 
state in the North-Eastern portion of the Aucdclaiid ProiinnaJ 
District of New Zealand. It is aometiiucH foniul in blndic 
weighing up to as much as 110 Ih.; the pieces im* anjftilur 'U 
nodular. Colour, pale yellower brown, traiiBpiircnt, 
opaque. Has a slight odour, resembling that of r*inin 
gravity, 1*06 to 1*08. Softens at 55 (!. and tVi'Cfr 4 ^ 

150° C. 

South American or Bemerara (Uipal in ibr pr^fdiirt it 
Hymencea Courbarii, a native of BritiHh Ctuiiinii. If. a ’ h 
resin ” found in the soil and soinetimeH oeeurs in liirgi’ iini f-r’i up 
to 12 lb. It is usually covered with a ertwt, lint fhr n-.iit 
is clear and transparent, has a specific gmvdty of hO:i i.nd 
at 240° to 250° C. 

Manila Copal. —There are two varicticH of ci»|»;il th*- 

Philippine Islands, the one hard and melting at a high tp'injirnii in'r- 
the other soft and more readily aHected by i . 

Weiss the former is from Bmumara and th: htu, 

from 1 ateria Indica. The hard copal appearn in rniiiidrd 
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pale yellow in colour, transparent to opaque; specific gravity 
1*062 and melting-point 110° to 121° C. The soft copal occurs in 
large irregular masses, yellow or brown in colour, softening at 
105° C. and melting entirely at 140° C. 

tiandarac is obtained from Callitris quadrivcdvis, a tree 
indigenous to Northern Africa. The resin exudes naturally, but 
is also obtained by incision, and is collected only in the province 
of Haha, Morocco, and is exported from Mogador. The sandarac 
occurs in cylindrical usually more or less curved rods, or in tears; 
it has a very faint yellow colour, almost white, is opaque or 
translucent, brittle, melting-point 150° C., specific gravity 1*038 
to 1-092. 

Dammar .—The term dammar includes resins from several 
distinct species of trees. They are usually known by the names 
of the islands or districts from which they are obtained, e.g. 
Padang, Borneo, Singapore, Pontianak, Sumatra,. Batyan. 

Singapore dammar is obtained from the Amboyna pine— 
Dammam orientalis. It is white or pale yellow in colour, friable, 
and has a slight agreeable odour. The specific gravity of this 
resin is 1*062 to 1 *123, and its melting-point 127° to 150° C. Rock 
dammar is dezived from two species of Hopea, H. odorata from 
Burma and //. mierantka from Malacca, Sumatra, and Borneo. 
The former occurs in rounded pieces of a pale yellow colour, the 
latter is darker coloured and somewhat harder. Sal dammar 
comes from Chorea rohvst, a native of the country bordering on 
the Himalayas; it is also found in Bengal, Borneo, etc. The resin 
in in the form of cream-coloured long rods, opaque. Specific 
gravity 1*097 to 1*123. Black dammar is the product of several 
species of Canarivm (principally C. strictum) growing in India, 
Burma, Rangoon, and the Malay States. It is obtained by inci¬ 
sion, also by cutting down the tree, and firing the roots; after a 
time it 002:08 from the cut surface. It occurs in large black or 
brownish*black masses, but is transparent in thin flakes; its 
specific gravity is 1*09. 

Mastic is the product of Pistacia lentisous which grows in 
Spain, Portugal, Italy, Greece, and the islands of the Eastern 
Mediterranean, also in Northern Africa. The supply comes 
chiefly from Chios, and is obtained by incision of the trees. The 
resin appears in the form of yellowish or pale greenish translucent 
tears, sometimes in cakes. It is very brittle, has a pleasant 
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aromatic odour when fresh, softens at 80 (/,, and intdiH «il f<» 
120° C. Its specific gravity is r04< to 1‘07. 

Accroides or Acaroid Resin.—Them are two vjirietii*^’ 
accroides, distinguished as red and yellow. They are 
from several species of Z(inthoTTh(B(h^ riatives ot AuKfniiiii, 
red variety is obtained from Z. australis, and the ytdlow Ii nih 
Z. bastilis. Z. arborea also yields this resin. Tie* aeeroidr*^ 
resins are somewhat peculiaz*, consisting ol an a^Iorneriition i4 
different coloured resins, red, brown, gretm, ycdlow, in liirgr 
80 that it resembles a granitic rock in appefiriniee. It In 
very brittle, and has a pleasant odour, restniibling beiizfiiit. It 
contains cinnamic, benzoic, and paracoumaric aeiilH. 

Shellac .—Shellac differs in its origin and in il^ jirujirrii*'** 
from all the other resins. It is deposited as a siajretioii oti 
species of trees by an insect, Cocem Uktu^ wliieh 
tree and surrounds itself with this material wliicdi r-4 
in its bodyt Large numbers of these iiiseets imd tiie hn ui if» 
imbedded in this lac which covers the twiga Afi<r 
the twigs are removed (stick lac), the* lae smipett or - if. 

boiled with water to remove dye, mcdtiHl, and Htriiiiinl 
cloth. It is then drawn into thin sheets, wlitcdi, after larah mi: op, 
are known as shellac. The coarser varieties, known iis« 


lac and ruby lac, are more impure ami iiri? iiko iidufteiiifni r. 4fi 

large quantities of rosin. Sh(3llac is protlitced in hip/r 
in various parts of India, in. Siam, Assam, Bnrma^ nml tin- Hb i.# 
States. Pure shellac is in the form of thin orErige-rolotnod ? 
Ruby shellac is in thicker Hcabs of a dark rifd enloiir flfitifin 
IS brown and appears in thick discs like hnttorm. It liaid 
brittle ; specific gravity ]T39 to T2I4, melting point 7# f*. f ’ 

^ Rosin or Colophony.—T\m is the rehidiiiil mM 4 umth^ * h 
m the still after the distillation of crude tiirpentiiii* lor tlir^ i 
auction of off of turpentine. Most of the rosin on tlu b i 
American rosin from Finns AustraliH timl other H|feri#-i *4 r.o* 

buta considerable quantity w also obtained in Fritnee 

mar^Uma. Daring the last few years rosin imdimp..»ne t...: 

inT 'rt 

>.L M * t *•«« lVoi„ fb- .ji-f ,m 

solid block. The roam vanea m colour from very loiir . 

dark brown or black, accordirijr to the quality of ' 
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an<l fch(* method of distillation. It is transparent, very brittle, 
(^ksiIy pulvcndzed, and readily breaks to pieces even by a slight 
l>eat, such as that of the hand. It softens below the boiling-point 
of water and is (juite fluid at 100'* C. Specific gravity 1*044 to 
1 * 100 . 

Elemi. —Manila elenii is the product of Oanarium commune, 
and is collected in the Philippine Islands. It is quite fluid when 
fresh but usually appears as a soft brittle solid with a peculiar 
vitiaious but dull apptuirance. It is ycllowisli or greenish in 
colour, inorti or less mottled, opa([ue', and has an odour resembling 
turpentines It softtuisat 75'’ to 80" (b and is quite fluid at 120° C. 
Specific* gravity 1*018 to 1*088. Elenii is employed in themanu- 
factun^ of printing inks and also of varnishes. 

Sevm*al rc^sinems products rc^senibling elemi are obtained in 
Africa; for instance “ Luban inatti,” from Bosuellia FrerianaM 
a similar product obtaincid in Somaliland, 

(ifU'iri w(*ll-known balsamic resin is obtained 

in Siam from thc‘ Siyraic benzoin. This is the finest quality 
of bcuizoin. Otluu* varieties dtudvcul from the same tree or from 
other spe(*ic‘s of Styrax are known as Palembang, Sumatra, 
Padang, and Penang Ixuizoins, being obtained from the localities 
namc^d. Siam bcmzoin is usually very free from impurities, and 
oef!urs in the form of rcaldish-yellow tears or brown masses with 
a crc 3 am-(a)Ioured or winter interior. The; other varieties show 
morc^ or less impuriiic^s ; tlu*y an^ in greyish-brown masses with 
cream-coloured or white almond-shaped masses (amygdules) im- 
beddiid. !‘(^Hin is soft and brittle^, has a very pleasant odour of 

incense*, and Vi*ry (easily melts on heating, giving off white fumes 
of benzoic acid tc^gether with some volatile oil. This resin con- 
taiiiH benzoic acid, botli free and combined as esters, and is used 
as the source for the preparation of pure medicinal benzoic acid 
and for other pharma(*initieal purposes ; it is also used in the manu¬ 
facture of French polish. 


(>r,Eo-liKSINS. 

Gmti Tbvs or Aniericao Fcankinceme.—Thin is the natural 
t.urpentine of the long leaf pine* {Pinus Austrahs), which grows 
extemsively in the (Tnited Htates. Himilar products are, however, 
produced from othtT s|>eeieH of pine. Gum thus exudes in the 
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k fluid, but on standin^^ a^^adud ly solidif 
ss which subsequently 

.ass. The amount of oil on 

m 15 to 20 per cent is obtained. This is pure oil of 


Bordeaux Turpentine, also called Gallipot,” is 
rpentine obtained from Pinus maritima, which 
'ely in Gironde, Garonne, and South of France. It 
thus in most of its properties. 

"'urpentine is the oleo-resin obtained from the 
nus sylvestris). On distillation it yields a tur- 
a heavier odour than the American and French 
^hich reason the distillate requires careful rectifica- 

^urpentine comes from the same source as the 

arpentine is derived either from Pinus sylvestris 
anda. 

rurpentine is the product of Pinus laricio. 
jentine, also known as spruce turpentine, comes 
ie Picea vulgaris. It contains about 32 per cent 

i Turpentine is from Pinus pumilio or from Picea 

Turpentine or Alsace Turpentine is obtained 
• fir, Pinus picea or pectinata (Abies excelsa). It 
le odour, somewhat resembling that of lemons. 
Larch Turpentine is the oleo-resin of the larch, 

^ or L. Europcm (Pinus larix). It is collected 
the Tyrol. It is a very viscous liquid of a yel- 
enish-yellow colour and characteristic pleasant 
ur. It contains about 15 per cent of essential oil, 
:osin, and 15 per cent of resenes. 
jentine is obtained from a species of Pistac/da 
a or P, vera), growing in Chios and other islands of 
^diterranean. Its specific gravity is about 1 ‘050. 
dsam, Balsam of Fir, or Balsam of Gilead is 
the balsam fir (Abies Canadensis, A. balsamea) 
rth America. The product is almost solid at tin*, 
u'ature but forms a viscous liquid on genth^ heat- 
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inj(; it is transparent and very pale yellow, almost colourless,, 
with an odour somewliat like that of turpentine. On distillation 
it yields 15 to 25 per cent of an essential oil and leaves a clear 
glassy resin. 

Copaiba Balsam is obtained in various districts in South 
America from Copaifera midtijuga, also from G. Langsdorjii 
and C. coriaeea. There are several varieties known as Maturing 
Maranham, Maracaibo, Para, and Cartegena balsams. It is a 
viseouB liquid with a pale yellow, golden-yellow, or brown colour. 
Specific gravity 0‘916 to 0'9(]9, yields 40 to 60 per cent of an 
cHsential oil on distillation. 

African or Illarhi Balsam is a similar altliough inferior pro¬ 
duct, sometimes used as an adulterant of the genuine article, 
’'rhis is also probably derived from a species of Copaifera, The 
specific gravity of Illurin balsam is 0*985 to 1*000. 

Storax ; Liquid Star ax is the product of Liquidamhar orien- 
ialis, a tree growing in Asia Minor. It is a thick, viscous liquid 
with a yellowish or greyish colour and an agreeable odour like 
that of vanilla. Another variety of storax is obtained in America 
from Ltqwidamhar styraeifiim. 

Balsarib of Tolu is obtained from Myroxylon toluijem 
(Toluifera halsamimi), growing in Colombia, Tolu, and Vene- 
^aiela. When recently obtained it is in the form of a yellow 
transparent liciuid, but it changes ([uickly to a yellowish-brown 
friable solitl It has a very pleasant incense-like odour, and con¬ 
tains iKith benzoic and cinnamic acids as well as aromatic asters. 
It has a specific gravity of 1'137 to 1*150 and melts at 60° to 65 G. 

Balsam oj Fera is obtained from Myroxylon Pereirm, grow¬ 
ing in West Central America. The balsam is fluid at first but 
becomes solid on keeping. Colour, dark reddish-brown, trans¬ 
parent, and has an odour of vanilla. Specific gravity 1*175 to 
1*150. Contains esters of benzoic and cinnamic acids. 

(jrUM Resins. 

Dragon's Blood is the product of Calamus draco {Deemonorops 
draco), native of Eastern Asia. This product appears as a red 
friable mass on the fruit of the tree and is obtained by shaking 
i>K It is melted and cast into rolls. Dragon's blood comes from 
Singapore, Batavia, and other ports in Asia. It is a brownish- 
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black vitreous mass yielding a blood-rcMl powtler. lt>» ?4jM'rili<* 
gravity is 1*16 to 1*2. On Iieating it ineltH at 120 ( * him I 
stated to yield benzoic acid. 

Gamboge is derived from Garclnia mordla and %jM 
of Garcinia, natives of Siam and (jeylon. The gtoit up 
pears in the form of pipes or cylindrical pittcm f Ui .1 diit 

meter, being cast into hollow bamboo eiinea It In pah* yelhim* *ii 
reddish-yellow in colour, vitreous app<jaranc«% opinpie, hrilllf . 
It is used as a water-colour pigment, forming a yellow eiiiiiKioii 
with water. 

Gwaiamm ,—This is a peculiar gum resin from 
officinale, a tree growing in the West Indies. It m in the lufut *♦! 
greenish-brown resinous masses, opacjue except in thin filing wlirr** 
it is seen to be transparent. It melts at about Hft . 
is mostly used in medicine, and is also a tisaful t<mt for fflmiii iiipi 
what are known as oxydases with which it yields ii hriglit i»li|r 
colour. It contains 87 to 96 per cent of resin solnbli* in itlrnliuf 
3 to 10 per cent of true gum, and nhmt 2 per emit of iiiiitrrAl 
matter. 

Frankincense or Indian Olibwntmi, is an aroiiiatii* 
resin obtained from Boswellia Garterii and H. Hrmiia wlindi 
grow in British Somaliland and the Hadramut of Arahiii. ft m 
m the form of a transparent goklon-yellow Mniii-ltiii.i jirM.|u> i 
wMch slowly hardens and then appears as small tears or 
which are brittle, dull yellow in colour, and covert,«l wjfk « jii„. 
dust. 


Bdellium.—The African bdellium isolitained in .Se(ii..<.j,j 
Commiphora Africana. It is in tlie form *»f .,v»l ,?r n.iimi 
masses with afattylustre. On warmin^^ Incomes w,ft. aiel |,l.,.4jr 
hast Indian bdelhum is derived from Bahanimlemlr..,, 
and appears m rough masses agglomerahHi together, 

contaminated with impurities. 

known as Herals.l mvi r). ,, 

•r"™'-"''-’’'’’”''' .. -""I- •' 

. 
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drug resembles the preceding but has a less powerful taste. It 
contains 42 per cent of gum, 21 per cent of resin, 7*8 per cent of 
essential oil, and small quantities of bitter principle, water, and 
impurities. 

Asafoetidob is a gum resin derived from Ferula narthex, F. 
scorodosma, and other species which grow principally in Persia. 
It occurs in the form of tears or in masses often very impure or 
largely adulterated with sand and stones. When pure it contains 
60 per cent of resin, 25 per cent of gum, about 6 per cent of a 
peculiar ethereal oil, and other constituents. 

Galbanum is obtained from Ferula galhanijiua and allied 
species growing in Persia. It occurs in tears or masses of a grey, 
yellow, or greenish colour, with a waxy lustre. Contains resin 
63%5 per cent, gum, etc., 27 per cent, ethereal oil 9*5 per cent. 

Ammoniac or Ammoniacum is obtained from Dorema am- 
moniacum, growing in Persia. The gum resin appears as greyish- 
white tears or masses which are yellowish on the surface, brittle. 
The African ammoniac is from Ferula communis (F. tingitana), 
a native of Morocco. This is in the form of small dark granular 
or tear-like conglomerations, brittle. Contains resin 65 per cent 
and gum 12 to 26 per cent. 

Scammonium, Scammony, —^Tliis is obtained from Convol¬ 
vulus scammonia, a native of Syria, and is exportedjfrom Aleppo 
and Smyrna. Scammony occurs in the form of greenish-grey 
opaque masses, or black lumps, waxy lustre, and has a disagree¬ 
able flavour. Specific gravity 1*142 to I'KiO. The drug contains 
a peculiar resin—scammonin—to which its medicinal properties are 
due. There is also a Mexican scammony from Ipomea oriza- 
bensis. 

Euphorbium is from Euphorbia resinifera and other species 
of Euphorbia, natives of Morocco. It is in the form of yellow 
lumps with a dull lustre, easily powdered, very disagreeable 
burning taste. Contains a resin soluble in ether about 27 per 
■cent, resin insoluble in ether 14 per cent, “Euphorbin'' 35 per 
cent, gum and salts 22 per cent. 




CHAPTER JI. 


ItOSIN Olt COLOPHON V. 

Among resins in general, I’osin Ironi trees is flu' rii<i'i} km 
portant, by I’eason of the fact that it occuns in larger i[u.'Uiiif i< '' 
than any other resin, so that it forms the raw inafiTial ttf >,i».ml 
large industries. There is a whole family' of trees, all Hhiei. 
yield rosin, but all of them do not belong to the genm., Pi,.,,-., 
although that genus gives far more of the jmKhiei, to eomin. r*. 
than do trees belonging to the gemn-n Lari.\ and Allies Th. 

iollowmg IS an account of the cliief trees from whteh u ,- ..br ui. 
rosin. 

HP P; vulgaris, or /'. nigra, the eomm..n 

(the Scotch fir), occursmmany varieties ami is speeiallv 
in Alpine countries. This tree i.s the chief source of ( U-ruum and 
Russian rosm. The pines native to the limestone .Alp 

SJS,! ... 

''lick it is obltad r'* "Oil..! .. 

Eurapeanprod„ra»;i ttv.r''T‘ ... “• >"> 
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the resins as they are, without further preparation. These 
balsams are usually known as fine turpentines. The chief kinds 
are: Venice turpentine, from the trunk of a larch, Larix decidua; 
Hungarian turpentine from Finns pumilio, obtained by cutting 
off the ends of the twigs and gathering the liquid which flows 
From the wounds; Carpathian turpentine, or Cedro balsam, which 
is the product of Finns cembra; Strasburg turpentine, obtained 
From the white pine, Abies alba or Abies excelsa; Canadian 
turpentine, or Canada balsam, from the balsam pine, Abies 
balsam ea ; and lastly Chios turpentine, or Cyprus turpentine, 
from Pistacia terebinthina and P. vera of the Grecian Archi¬ 
pelago. 

Ethereal oil and resin can be obtained from any of these, but 
as already stated, the products are put on the market as they 
How from the trees, and are used in that condition, and not as 
raw materials for the preparation of secondary products. 

Collection of Rosin. 

lij the trees, rosin often occurs in special vessels, known as 
rosin-ducts, the rosin in these appearing to take no part in the 
life-processes of the tree. We occasionally also find larger re¬ 
ceptacles in the tree, called rosin pouches. These do not usually 
contain rosin, but are filled with a semi-fluid balsam consisting 
of essential oil and rosin. 

Most of the crude turpentine is obtained by cutting the tree 
somewhat deeply and collecting the product as it flows out. 
In general the bark is removed from about a quarter of the cir¬ 
cumference of the tree, and to a height of 40 to 60 inches. A 
dish-shaped cavity is then cut at the foot of the trunk, and 
thin slips of wood, which are fixed slantingly in the stripped 
part of the tree, lead the outflow into the cavity, from which it 
is removed from time to time. Another method is to fix cups to 
the tree below the cuts into which the turpentine flows, and from 
which it is removed from time to time. This method is not so 
destructive to the tree as cutting a box in the trunk. 

During the summer a yellow tough sticky mass with an 
aromatic smell oozes from the stripped part of the trunk. This 
mass is chiefly composed of a solution of rosin in essential oil. 
When the sap retreats in the late autumn the flow ceases till 
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next spring, when the bark is removed higlHU* U|). In tin* 
of years, the trunk becomes partly deprivcM] ot its bark up to m 
height of 17 to 20 feet. Many trees will yield for twenty yeiir^ 
Finally, however, the summer outflow becomoH so snifill llnit it 
no longer pays to exploit the tree furtlu^r. 

The crude rosin, when poured into casks, clivides into 
layers, a small watery layer containing alhmninons iiifilt«!r iiiid 
mineral salts, and a far deeper lower stnitinn having ii strung 
balsamic odour. The lower stratum consists of eshenliid oil, 
rosin, and various other bodies which are to be ri»ganlod ii% 
accidental impurities. Splinters of hark and wocid, the adeiiliir 
leaves of the tree, as well as eartli and stoia^s, mv u^aiiilly foiitel 
•among these impurities. The watery layer is rejected an Uh$*It»hk 
To obtain pure rosin from the other prodmtt it is subjectefi to 
distillation, when the essential oil passes over amt in efinifiifr^’ii 
The rosin remaining in the still is in a fused stafe and lilfi’reil 
while still liquid, so as to remove from it tlie vegebilile iind 
mineral debris above mentioned. Tlie low«*r stratum finiivii 
and thick. 


In former times the distillation was always I with 

very primitive apparatus. With the more iiifHlerii pliitit. n imiri. 
better quality of oil of turpentine iin<l a iiiuoli paler nn<l lew* <h» 
composed rosin are obtained, 'i’lie old npjsiratu.s consi.Hfed uf 4 
copper still heated over an open fire. In such a plant when fin 
water and turpentine had distilled off’, thi; residual nwin awnm.-d 
a. thick and viscid consistency, aiul since it is a very had rm, 
ductor of heat, it was practiailly imiKissihle, with an* (jrr, 
to prevent those parts of the rosin which were in eont.,»e» with 
Uie bottom and sides of the still from under^r<,injr 
This not only darkened the ro.sin hut caused the UinmntL- to 1 . 
contaminated with rosin oils rosuItin<r from the deeom}H«itir,„ 

Distillation on Oiu/dk Ro.sin uv Stkahi, 

The most suitable process for distilling crude mrt»*nfiii.- 1 ., 

w.th 3te™. m.l.r ... 

H.ri i ol- turismtine Isdn., |«rt' 

Siv-« a very pale yellow rcain. Bnt turi,o,«,',!!'l“irj!!h,,“!no 
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watei’'-vapour at much lower temperatures. Therefore if we 
make tlie crude rosin fluid by heating it to 100'" C., and then 
blow steam through it, the steam will carry ofl:‘ all the turpentine. 
The rosin can then be dried in the still, and filtration alone is 
recpxired to ol)tain it in a perfectly pure state. The use of super¬ 
heated ste|xm has the further advantage that it enables very large 
stills to be used. Many are in use which are capable of holding 
10 tons of crude rosin at a time, and as four distillations can be 



completed daily, 40 tons a day can be handled with a single 
still of this capacity. 

Fig. 1 shows the construction of a steam still for the distilla¬ 
tion of crude turpentine. 

Th(^ cylinder C, made of stout iron plate, is enclosed in a second 
iron cyiinder M, the intermediate space being about 4 inches 
wide. Wlum the steam-cock 1) is opened, steam enters this 
cavity, and rapidly heats up the contents of C. There is a second 
tap r)|, whereby steam can be admitted to the interior of C 
through a flat coil having a number of small holes on its under¬ 
side. A second cock 1).,, admits steam to the upper part of the 
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interior of C, where the pipe has a - 

ing 0 is provided at the top of O loi that^ ^ ^, , 

filled with a steam-tight cover. In the middle ot th. '1 
Selat-shapeddome^H. . Through tlus 

the valve V attached to its lower end. A n „„i 

rod which works in a nut clo.smg H ho tin t on t ^ 
by the small wheel shown, the valve V can lie eh lie, !<- i" ' 
or lifted from its seat, so as to run tl.e resm into f- I. 

The cock D, regulates the tube leading iron, tin- .s.al t , t n y 
K in the condenser. The filter F is screwed to tl.e bolt,. 1 • 
still, and consists of two conical iron V(‘ss(*ls fixed Imhi* l.i , 
and holding a wide-meshed piece ol wire guuz<‘ <*"^**1 
linen cloth is stretched. 

When C has been about three parts filh^! witii tlif a # 
rosin through 0 steam is admitted first to the jaekid.. I ru an in 
G rapidly becomes liquid. The eoH(l(eise.<l^ watar ih dniim^d li-iit 
the jacket by the pipe W. When the rosin is nil ineltid, lb 
opened, which sends the steam into G wh<Te it streaiiiN lliroibin 

the resin from the holes in the coil. This at onee eiiiiMPM a di 
tillate to appear in the receiverj consisting of oil of tiirjrait on 
and water. This part of the process ^is continued until 
comes over but water, whereupon .Dj is shut. Tin* opemliir flp'-o 
waits until w^ater ceases to flow from the, wortin ^ ^Hiis e.}pav.' 
that the rosin in C is dry. He then shuts I>3 and lilts the vair* 
V by the wheel above H, and at tint same time tin' rock H. 1 
very gradually opened. The pressure of tla^ siitiuu ilius 
forces the fused rosin through the filter. It is oF very gu'oiit iin 
portance to admit the steam above the rosin gradiiiilly, tor a too 
sudden application of pressure would probably if%ar I hr tiller 
cloth. The pressure is regulated liy meauH oF I)., in siiidi n m-ai 
as to produce a uniform flow through tlu^ filba* iiihi the rf'crfitarl# 
below it. When nearly all the rosin has run <aii. ami V an 
shut, and the still at once filled with a fresh charge of ertifh 
turpentine. The second and subsequent distiliiitionH ocfctijiy 
time than the first, the apparatus being already hot flir 

crude material is introduced. 

-When the temperature of C is suflieiently higli di«til!iiii* 
to flow from the worm, it has at first a milky aiijiearaiicc, hf-iiig 


^ Not shown in the figure. It receives the concietwcicl arwliiclfi ItmM U 

2 
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an emiilsioii of oil of turpentine in water. On standing in the 
receiver this milky li(juid separates into two sharply defined 
layers, water })elow and turpentine above. After this separation 
lias taken place the water is drained oft' through a cock in the 
bottom of the receiver. 

This method of separating the turpentine and water cannot 
however, be reeonimeruled. Oil of turpentine absorbs oxygen from 
the air with great avidity, and by so doing it thickens, becomes 
yellow, and ac()uires great bleaching power, as it contains the ab- 
oxygen, at first in the form of peroxides. If an organic 






dye*. In (liHHolved in oil of turpentine which has been left for some 
in contact with tlu^ atmosphere, it will be found that the 
dye is nearly entirely bleached by the peroxide in the oil^ A 
very simple apparatus is shown in Hg. 2, whereby this injurious 
action of the air can bt^ entirely prevented. 

B is tlie vessel in which the distillate is received. Its upper 
t is provided with an iron gutter K, running around it. 
'The gutter is alxmt Iinches wide and 4 inches deep. This 
receives the (xlge of the cover D. The end. K of the 
wfjrm passers through a hole in I). A gauge glass is fixed to the 
side of B, »o that the amount of liquid in B can be at once per- 
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ceived A tube U is fitted in the bottom of B and openn freely 
with a downward curve. At th<. J’* 

distillation R is filled with clean water so as to make he o 
air-tight. But K does not fit air-tight into the. hole ml. h>r »1» 
air must be allowed to escape from B, as it becomes * 

the distillate. After a time the height of the distillate is sm. i 
that water commences to flow from U and then flows away ro»> 
tinually as fast as it distils over. When the oil of turjsmt im* hiiH 
accumulated in B until little else is present the wnfenfH ar.- 
allowed to stand for a few days to ensun^ a perfeet sepanilion. 
after which the small amount of water remaining is run oiif, by « 
cock at the bottom of B. 

The first accumulation of turpentine on the surface of the wafer 
partly evaporates, its vapour affording a coin{)hite protei-t,i«m fo 
the liquid portion from any traces of oxygon priiaent . 'I’he oil 
of turpentine is thus obtained perfectly colourless, fn-e from 
absorbed oxygen, and having .strong refractive jKiwer and an 
aromatic smell. 

The rosin which has passed the filter forms on (sioling a pale 
yellow mass, occasionally showing a reddish tinge. It is tisnaliy 
as transparent as glass, and has neither smell nor taste. It w, 
however, very brittle, and soon loses its transparency with th« 
shocks it experiences in transport, ow'ing to its Ixiismiiitg traverned 
by numberless small cracks. 

Pure rosin dissolves freely in essential oils and in i>ati'4ic 
or potash lye. When it is boiled with a solution of carliotialc .4 
soda or potash, the sylvic acid present expels thidr carlsndc amd 
forming a soda or potash rosin .soap. Hence its use in ,r(aj< 
making. It is also used for the manufacture, of resin ««!, Imi 
making varnishes and resinate colours; and, when hnrnf ii. a 
limited supply of air, it yields a lampblack whieft is rennirkidtl- 
for its fine sub-division and lustrous black colour, in \,>4h >>( 
which respects it excels many other forms of the pigm.-nf. lo-.iii 
also yields an illuminating gas of much greater candle-piwei than 
<;oal-gas. 

The residue in the filter of course retains a little of the ro,*,in 
this, however, is not wasted as the material can la- used u, .rr..*! 
advantage as a fuel. As already stated, it is virtually iin|i.,II,)hi, 
to prevent decomposition of the rosin in the still when tint iait.-, 
as heated over a naked fire. In this way is prmlur 
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ill considerable quantities, a black, easily fusible mass known as 
pitch. The only use for this material is in caulking wooden 
ships. It was formerly used by shoemakers for waxing their 
threa<l. 


Brewers’ Pitch. 

Much rosin is used for the preparation of this substance. It 
is used in breweries to produce a smooth lining inside casks 
whereby they are made impermeable and much easier to clean. 
Brewers’ piiteh consists of rosin mixed with substances which are 
likely to have no effect upon the taste and aroma of the beer. 

The simplest way of making a good brewers’ pitch is to fuse 
pur(* American rosin with careful stirring to prevent the rosin 
from burning to the bottom of the pan. During the stirring 
sufHcient rectified oil of turpentine is gradually added to rendei’ 
the mass free from brittleness when cold. In using the pitch a 
new e4isk is heated with a blast of hot air; when thoroughly heated 
a Huitabhii quantity of melted pitch is poured in and spread over 
tlie sides of the cask by rolling the latter about until the material 
is c|nitc cold. To repitch a cask the old pitch is fired, allowed to 
burn some time, extinguishing by putting the liead on the cask, 
and rcipitched in the same way as a new cask. 

Many makers of brewers’ pitch use a proportion of rosin oil 
instead of i*ectified oil of turpentine to make the mass supple. 
Th(! roniii oil used must be rectified, since the crude oil would 
impart a penetrating smell to the beer. Otliers give the necessa}-y 
BtippIcnn^HH to the rosin by fusing it with a soap made by boiling 
part of the rosin with caustic soda lye. Many recipes for making 
iirewers’ pitch include the addition of soot or ochre, or of beeswax. 
Such additions are not only absolutely superfluous, hut are very 
injurious to the beer kept in the casks. This is especially true 
of soot, which contains not only carbon but appreciable quantities 
of einpyreumatic bodies of characteristic taste and smell, eminently 
calculated to spoil the flavour of beer. 




CHAPTER III. 


HABD HKRTNS. 

Most c>f the ntsins us^hI in iiiduHtry am wantinj^ in harduesH 
ainl am be easily seratcdied with tlici finder nail. Such rcisins are 
eoinmonly called soft ri^sins, a generic which includcB a larire 
niiniber of reHins. Ordinary rosin is on<^ of the soft resins, but it 
is of course hiirdiT than tin*, !)alHainH which have only a semi-solid 
character at ordinary tempu-atunss. 

There arc a few resins mueli hanhu' than rosin, these are 
iliiU*efore calle«l tlie hard resins. Two of theses are never found 
otht*r than in tin? bwsil form, as inasHes buried in the (sarth. 
They are true resinH, and of ve^udahlc? orii^'in, althou^di the plants 
fnun whidi they were formed are now extinct. They include 
amber and certain kinds of the lar^eand important ^roup known 
m the copala Both ambeu* and copal nrn of the i^naiteHt conn 
ffierciiil iinportancf% sirice from tlnan varnisluw arc^ made, superior 
to ail otliern in durability and n^sistanee to atmospheric and 
fliiuiiical influences. 


Ambku. 


This bwhil resiii is called Bernstein i!i CJermany, owin^ to its 
iidliiniinahility. The ptiwer wlncli it has of attracting light hodicH 
wdieii rubbe«i exciif*d great ini(!reHt among tlie dvili/^el nations 
Ilf aiiti^fiiity, and our word tdi*ctricity is <lc;riv(id ff'oru the (ireek 
word for amber, “ elektronAristotle, liail a pmdVctly cornad 
iili*a of the origin of amber, which he de<darf*d to be the resin of 
a free, luit iifier liis time* many fables wujre circulated on the sub- 
Jeff. Home declared if of animal origin, othersstatml that it was 
coiithaisi?d *esuii-ether/’ others again thiii it was a wmx produced 
by a kind of ani. Xo scientific proof of the vigeiahh* origin of 
amber was fortlicoining until the end cd' the eiglitei.aith century. 

Tlte reiiwDii for the great variety of opinion as to tin* origin of 

m ) 
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amber, as well tin-Hin-ularit.v..1 th. til' -i • ■ 

the fact that it wjih kii<»w» th- itn<i. i. »*-■'!. > !* ut 

Asia and was an luipurtiuit .util !• ^ , 

werememlKn-thatallth,.amh..rth.-.|-.|- •' -i '.n.. .. .n il. 

conntries on the Baltic. wi-raMb M.m.. ,i. ..... . - 

likely to aecuumlate an.nnd a -nhMaM. x •. hi i ■ . » . .. 

tanees as it was to tin- infcrcsf ..f ....n u. o-. » .... f i- 

origin’a secret. Kvcn th-Human- whu.-ui,. i ih * one ...c 
the heart of Germany had nohmovl-d,- - t tic ' ’ : > *»' -r 

which they called Huecimun. 

When once the vegetahh* ..rigiit .•? ■;»..!-i n»l 

established greater mteiw wa.^lak.n in ih. >1*} "' *' 

researches in them added largely t*. .n» unuvi,, 
sects, as numlsirs of thcM* hav.- h. 'u lunn 1 i* it"’ »-> } t‘ 

the resin. , 

As regards the lilant «jr |d»4Ji! ••Uo.". y om- . »ie 

thoywereundoubtedly cuiuferimi.. hut st r vi cnee U I 

the genus was Pinus or Pic«',H |*r.Ae.‘ O.* Ij. »h« » 
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sweeinifer ha« baeii ghm In ih In * mlurK p * i it 
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weinF<!r that it was brought thither from the north by thc^ 
i«‘,r of tihcj ^laeial period, and left beliiml on the melting of the ie<^. 
Amba* is also found in Sicily ami in liurma. 

Storms east up amber on th(i coasts of the Baltic. It is also 
dredged for off tln^ coast. At ]>resent, howevcir, ))y Far tln*^ 
lari^est ]mrt of the aml)er of commerce is obtained by mining iti 
tlie alluvial (h^posits on the shorc^s of tln^ Baltic and was)iinj( the* 
saml and mud away from the aiiibta'. 

Connie iirnbin* has usually a reddish brown crust eov(‘red with 
a yellow <luHt. It is eonsidcjred that this crust is a r(»,sult of de¬ 
composition of the amber proper, prodtuanl by tlie action of th(^ 
waiter. It is reanovtsl from tin* larger pierces by scrapitig before 
tliey are jmt upon tlie market. Oommercial amlxu* appi^ars 
either transparimt witli a <‘haract(uastic y(dlow colour, or as a 
mass partly transparent ami partly streaked and cloude<l with 
turliid portions, llie transparent part is the compact amlxu*, while 
the other portion owijs its appearance to a multitude of tiny air 
liuhhlcH entangled in the resin. 

A large nuinbu* of kimisami ((ualities of amlau* are rocogui/AsI 
in the trade. Tin*. larger the picjces and tln^ more beautifully 
tliey are marki^l, the hightT the price*, hut when it is im‘,rely a 
t|Uestion of working up the resiii inti) varnish, these? c^onsidisratioim 
iiiiturally do not i^pply, and for such purposes the smaller pierces 
ami also the shavings (raHtira nmeini) obtained when tin? large 
pieces iin? turned on the latln? to make? pipe“mouthpic?cc?s ami 
ornainentiil objects are employed. 

AriilMU- is the hardest of all resins, hut its specific gravity varic?H 
soMiewIiiit widely, l^ieces may he foumi on the? one hainl liglitca* 
than water, having a specific gravity of 0118 only, while others 
may hi? as high iis 1*2. Bence soinc? specimens float in tin? sea, 
and Kome sink. 

As r«*gards chemical com|>osition, amber must he regarch‘d as 
a iiiijcture of at least three different ntsins, while small cpiantities 
of liituminouK bodies are also present. Anothc?r invariable c*on- 
stituent is micadnic aedd. Tin? tliree resins can hi? fairly easily 
separated liy their difie.rent solubilities in alcohol, other, and 
chloroform. Ah a wdiole, amber is insoluble in any known solvent. 
Aiiibm* will emiurt? heating to far higher temperatures than any 
other resin, tint even with every precaution it <?annot he run 
without undergoing a partial ilecom|>OHition in tin? form of a dry 
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to an oarlior ^(tolo^ical period atul that tluiy ar<i now cix- 
firiet. TIuh foHsil copa! which occurs iu pieces from the mze of 
a*pea to the size of the hand, is found in West Africa (Sierra 
fjeoiie, Benguela* and An^^ola), in a special stratum cotisistin^^ of 
sand, loam, and marl, which occurs at an avou’agc depth of 10 fo(d. 
It is prol)ahle that this stratum is not th(‘, original burying plac(i 
of till* copal, hut that tint lattto* has htien carried to its prc 3 Hent 
situation by floods and huricid in the sediment from thc^ wat(U\ 
If this opinion is cfHTitct, the occurrence, of copal is analogous to 
that fd’ amber, and tlie copal is undeniably fossil. 

ddie <litfereni varicdies of copal ar(‘. described in Ohapter L 
Thi» most valuable (d' th<i copals ar(^ the East African sorts. 

are the lianhest of all, and have tlie higlujst melting-pc^ini. 
'The African copals an^ tln^ chief hard copals, hut they show 
a good deiil of variety, an<l much praciiet^ is tuicessary to etiahle 
line to flistinguish the various kinds with ccu'tainty by the ey(‘. 

Ikst Indian copal is either colourh^ss orycdlow, or dark n^d, 
and Uhtially has a %varty exhuaor. Tlu* Wi^st African copals dug 
f»ut of tlie ground are sometimes crusted ov(*.r with loam and 
sand. Hard copals can he polished, and the ground siudacans rc^- 
s*mihlc those of amher similarly trf!ai(al. 

din* soft copals comt! from South Ajn(*rica (West Indian copal), 
lliey occur in pif*ceH from the size of a pea to tliat of the fist, and 
having a spliericail or iear»lik<3 sliape. Tiny may he milky whih? 
or pale ytdlow and transparent. Tlieir liardruiss is so small that 
even iifird ruhlang with a coarse woollen cloth will wear clown tln^ 
cfipiil perceptihly. New Zealand copal behaves in a similar way, 
;tH do many kinds of Manilla and BorncM) copal. 

llie great variety in the cx^pals is weJl s(‘cn in their behaviour 
ff» IcMt, While the soft sorts l«‘gin to melt as low^ as 180" (h, 
the inirfieNi kinds requin* as mmdi as 240”; 

Sitfl copals cam l«* dissolvtai in chloroform or in ahsolut-c* 
aleolnh fait to gi;t ii ehsar Molution it is c^Hscmiial to powder iln^ 
Cop,if tiiifdy and he soak it !n eth<*r till it lias cotnphd^ly swolh'n 
lip. Iifiwever. Icotli chIor<d‘orm and absolute* alcohol arc^ cjx- 
p**nsivi‘ solvents, tli«*y arc* randy used in the pn‘paration of copal 
variiislicsH. mid c'opal will caisily dissolve* in the ordinary varnish 
solrcntH when it has been run or imdted, i.e. Huhjcctcsl to a partial 
liry tlisiilktion which drives off certain volatile* lic)dic*s. 

1lt«* gri*at diflitreiiccm in tlui tempc*raturc*H recjuircd to run th«^ 
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different kind« of copiil, niiiki* if i-i# 

scale the heat required by ii new Mirf «»!* b- |i*r* flr■'^|f|||J^f j| 

in large quantities. 

According to THchireh and Stjqdifiii /*=iii/Jofir r* .|i 4 i r. 

80 percent of tradiylolie iieid ('*,fi ^ .d.-.oi 

4 per cent of isutrachylolie iifitl f«'i or-iii ,,| mini 

oil and small pro|K)rtioiw of twu « and d nJi, *■*# u, 




CHAFTEK IV. 

DISTILLATION OF THE HARD RESINS. 

The object of dintillin^ the hard resinB—amber and copal—is to 
obtain a prcxluct Holul)le in oil and turpentine with as little loss 
as fK)SBible, and therefore the operation differs very materially 
from that of the distillation of common rosin in which as much 
of thc^ distillate (rosin oil) as possible is desired, and as little 
n^idiie or pitch which is of litthi value. 

The distillate from the hard resins is not of much value, and 
am only be utilized by mixing it with the varnish. In short, th(^ 
loss of weight must he hrouglit as low as is consistent with mak» 
ing the residue soluhle. Another point which requirt^s attention 
is that the residue should he of as light a colour as j)ossibh% for 
iheii only will it give a pale varnish, pale varnishes lasing much 
umm prized tlian dark ones. As copal naturally occurs of all 
colours from pale yellow to a dark reddish brown, it is advisable 
to sort the resin into three kinds according to colour and to work 
up the three grading separately. Weeing that lx)th amber and 
ccifMil are had conductors of heat, it is of importance to distil to¬ 
gether pieces of alsjut the same sizci. To obtain such pieces the 
ccipal must 1x5 broken up by a suitable machine, such as is repre- 
seiitisl in Fig. 3. 

This mill eonHists of two rotating discs having triangular 
laeth on their circumference, and the distance between whicli is 
fKljiwted acconliiig to tin? size of the pieces of resin requiretl. 
The mill delivers small lumps of uniform size., but on acccmnt of 
the, brittkfiiesK of the resin a portion is hroke.n smaller thari in» 
tended aiici there is also a g<KKl deal of clust produced. Tin* 
output of tlie mill must, therefore, l>e sifted by tlie machine* 
shown in Fig. 4. 

The hriishes attaclied to the roller remove the* dust from the 
pieces to which it inlheres rather clc^ely. The smiillcT pieces and 
the dust wdtich pans through the sieves arc worked up separately. 

(27) 
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process can be carried out !>otli with siimll and mitli ji»iwdrr 

but it must not be clone, in metal vvhhAh whkh diirk-ti fie* eujid 
very considerably. The veaHeLs miitaiih' atv liir-r luid 
shallow pans of stone-ware or jwrtdiiim «*iiiifm'llrd irMii in 
which therci is no chance* of t!i«^ resiii roiiiin^Mii eMiiinef ftitli tie* 
metal, The apparatus required in one in %vliie}i a iir*» **l 

180 " to 200 " (A can be* kept, up eoiiiinmm*^!)*. It’ditnild ir 
sible to brini^ the tt*mja*ratur** up t« %%’lirn th*’ 
will serve for the treatment of arntwr. 

The apparatus hIiowii in d is an *ue’ tbiv, 

purpose. In construction it i^reiitly r**Hemhl**f* ilei? *4 nrtillb* 
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furnace such as is iim*d for einyiirliin^? It ;i 

or brick-work chamber with ii F 

which is the tire F ntuki^d wilfieokt^ nid . 4 " ijii ebiifitbvf 

furthest from the gnite there h iiii oji*uiifi|j sii fh^‘ tla-oo|.di 
which the furnacegfises miter tlir eluiiistrr and m tlir !i«*o 
indicated by the arrows thriui^ii wid miii fhr*di^p 

the chimney H. A diiiti{«u’ It j#iit tula i}ir iiiiiimry le.-ir lb* 
outlet of the comhuition giweH iii^ure?# iiretimti r»qp,ili 4 f imh mI ilt'’- 
draught in the fire, aiul lieiite nf i!i»^ m 

chamber. The chamb'r contaiiiM » htx «4' thick if^ 4 i plf%u-^ itf nrlr 
hlling the space so thiit tin* iif ;itp uuiv 4 b-w iijr}|/,v 

from the woilis, and tin* !«ix 1 *^ 41 ^!iiiitb/ <*'iOt d bv 
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the hot gases from the fire. This box, which is provided with an 
airtight door at T, rests on four small wheels running on rails so 
that it can easily be withdrawn from the chamber. A second 
door closes the end of the chamber and is luted with clay in¬ 
side. The tube U leading from the box can be screwed on to a 
condensing worm so as to collect the volatile products. The inside 
of the box is fitted with shelves of strong wire netting on which 
the vessels containing the resin are placed. To make the greatest 
possible use of the space these vessels are quadrangular and 
shallow, and the copal is placed in them to a depth of 1 or 2 
inches. The depth must not be too great as the dust of the 
copal cakes the mass whereby the drying is delayed, but the 
depth may be increased if the copal-powder is mixed with its own 
weight or thereabouts of clean white sand, which has no action 
on the copal and makes it porous. When the copal is dissolved 
the sand remains, and after filtering off can be used again for the 
same purpose. 

The Electric Thermometer. 


In order to regulate the temperature of the box an electrical 
thermometer is fixed in the centre of it, this 
is connected to a bell which rings as soon as 
the heat reaches the proper degree. W'lien 
the bell rings the damper is partly closed to 
prevent any further rise of temperature. A 
very simple but effective thermometer of this 
kind is illustrated in Fig. 7. 

This consists of an ordinary mercury ther- 
niometei* with the upper end open, through 
which a platinum wire nearly fitting the bore 
is inserted into the tube. A platinum wire is 
■also fused into the bulb so as to come into 
■contact with the mercuiy. When the ther¬ 
mometer is to be used the upper wire is 
adjusted in the tube so that its lower end 
stands opposite the mark on the scale show¬ 
ing the temperature which is not to be ex¬ 
ceeded, say 200*^ C. One wire is connected 
with the negative pole of a battery, the other 
to the bell and then to the positive pole. As long as the tempera- 
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ture determined Ls nnt ri‘iiclii‘fi tin* ne^ri'Uiy t L.*’ * urruf 

but as soon as it touches the tip|n*r wir*' fli»* rirr-ie ip i. 
bell rings am! eoutiuueH to ring iiiiiil lii*' f* Uij. i iFo- > i 
and the mercury has .seven^d eiiiifan -aifh ih* uei - 5 ■/ b 

interrupting the eurrtait. 

Ah soon as the liox is fllh*i| wifli dide oi;] j 

are luted, and it is run infn ih** rhambM’ le le- -e fi.. 
The cliaiab(»r having hem <*lnhi’d fhr i •he ■ • , 

fire is made at (mce as if tuk^s stajM* line- fM < , 1? 4| - ? — ^ 

and tli(5 box. The* fire is ki*|i! iip unfii ?!i- >lfi- 
wherempon the damper ih iii%'irl\ di ■ m. ” . 

heat being as high as possihlr wiihM-u ‘miFe / ^ 

Tile tulje I) having been fonneefi .| \ufi ^ 1 -e-i'1. ^ 

.small ({uantity of disfilhiti* i%: ?» 0 vU i'-i ^ 

2| per efmt of the weight of thv e^.»jfaj ij. 41**1 h , . : 

almost (entirely 1 4 ’ puri* and m -’'-is 1 in ,* o . , , 

evident tin* lieat has nef hpfii P, -. ^ ? 4 

the {listillaio w^aild liii\t* erifif4ifi»'d < n ( up;,, u -.t * 

position of the n^sin. 


No change is perrepiifihdij f hr r ,.i o i ^ 4 , P 
much mor(‘ easily .soiiihlr. A fh*- uufP->.f. 
ductcHl opf^ratiori is praeti<*iil!y irahhu haf Vf e i ... 

tin* previous insolubility nf fh** t e * 

Nev(»rtheleHH, experiiiiimfs ha»** P-.d ?• . < , 

effects on the copal fhiiii a iie-rr ,4, 1 

powder ov<!r .sulphiirie liidd *4, 4*. u* *.;im 1 
weeks the copal has lost pn u* .4^ . 

sulphuric acid has giiim^d hi iv» ight ^ 1 ^ * ,, 

Ilencte the hisH is att,.rihtital4*- * *. u, , 

the copal and flu* gnin in j|, ;if^r,||,fi,,|. y., , 

experiment evep* fnieenf %V4t. r ; * ah fr ,/u .4. f; 
neverthelesH tJdh drying of iJh' rop,!* ,0 lui ,,1 ,44 i., . 

does not render it nni* iiinr* ‘.oliiol* isutu p 4 ^ 

expieriment shows fherelbre thaf fh** i 1 ^ * 

change in the coiwtitiitifUi of tie* roi.p ’4 r 
in solubility. ^ ' 

Ihe apparatUH nsefl for fli* r*i|r-i| run 

ployed for the^dktiliiitioii of tie* iv.ii, Pv .uu 
after the distillntbii of tfit* wap.r a *4; 

floats upon tint wiihfr which pis-crdi 4 4 11,..*.,.. 
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volatile prcxlucis of clistillatioH produced !)}?' the decomposition of 
tliti eopal by heat. Tfn^. tire is in tin's casti regulated in sxich a 
way that the oil distils over at a uniform rate ami th(i distillation 
is kept up until as much oil as may b(i desiiMid has passed over, 
'fo prev(mt the iron of the box and the shelves in it frotn bthn^ 
attacked by the vapoxir of th(^ eopal oil, wherc^by tlu^ oil itsc^lf 
would l)e mad(t of a dark colour, it is a j^ood ])lan to varnish the 
whole of thc^ int(*rior with thej best thick amlajr varnish befem^ 
the kix is first put into usc^. This protcuds tln^ iron ])ennan(mtly 
from the vapoxirs. 

As rather a hi^h bunp(‘rature is reijuired for th(3 distillation of 
eopal and a still higher om^, i.(3. up to 400' C,, for amber, the ir*on 
h<e\ m‘(.*ds t(j Im* carefully made, for this reason it is construeiiMl 
of strong bcuh‘r plate and riveted hot. 


Thk Distillation of thf Eksin. 

If ei^pal or amhm* is Hubje(*te<l to distillation toriuidcw it (jasily 
Hihihle, care must naturally he takem that the*- procc^ss is not 
carried furtlnu* than is necessary to se(*ur(3 the object in vic^w, 
Uvfjr-distillation results in a loss of resin, for which th(M>il ob- 
tiiiiHid will by no means eompemsativ 

Althoii|^!i it cannot be denied that th(3 various copals b(diav(3 
*very differently on distillation, and that more oil must b(3 dlstilhul 
from a lianl than from a soft eopal tcj obtain sullicient solubility, 
yet tliere is a limit wliich may bc3 taken as (*ommon to all the 
h<jrts of eopal. Blost manufacturers considcir that the loss of 
weight on the copal should not execicd 25 {ku- cemi. As it is im¬ 
possible to stop the distillation at various periods to ascertain tln^ 
losH the eopal has und(3r|^one, some otlier mc^ans must be. found 
ef i^iiui^ing tlM3 piireentai^e lost. Tins is done by estimating tlie 
amount of oil in the distilkbs and from this the comlition of tln^ 
(*opiil in the still is inferred. 

Lohsks 0(‘*c:iTuiiiNo Dniiixo the Distillation of (Jofaix 

The losses which occur on heating copal hu* varnish making 
vary aceonlini^ to tln^ tcunperature and tin? time of heating, 
following figxires are given in the Farhcn Zeitnng^' 
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Hard Manila . . • ■ 

Rod Angola . - - • 

Sierra Roono 

Zanzibar . . • * 

Amber . . * ■ ’ 

wllilc Vi(.lctt<‘ fouil.l tlM' I'.-M-. 1.' 

Calcutta eojial . • - 

Alanila . . • * ■ 

Zau'/.ibar . . • * ’ 

Viol(‘.tt,<“ 1ms iiiailf cari’ftii -i.-t- rHiU.. 
the soluhility of mi],a! hr.-u-ht a! ..,,! 

periods of time, iiini it is triHii hr- <■'.p.- 

ill)le(l to fix tlie weyil Jo'et .lOt.ii '. 
soluble. The I'ollowiujx ti-Uiv -h. ^r 

of 00]ml 

ill 


All OXlUiliuiltbfli tio , : 

in most casoH sninowhaf !* - ti-nn ’. • ' <■ - . ^ ^ * 

41h*. reason of thin i** tliat 0' ' ot* * - ^ o 

eonniHi of i^asoH wliioii iMm I ^, f j 

lh(* (listillfition is airri» 4 tl«' !' ^ 

proflneis. With ii tf 4 a! :ir# p i i * f ^ ^ ^ ^ 

.t/O make copiil soliihlo), tio* l*i lO ^ * ' / ' ’ 

with a loHH of 2K per t» nt hi* ^ * < I ‘s 'M ^ < ** 

pm* eent, 1 per eiiit, \\V mor i ' 4 

lias h(uoi reiiderwl Millieit-iir*» mIoK’’ i* o ' ■■ 

♦distilhyl isoiie-i|iiai1» i mI ■ f t. r C > h- 'O- 

thm limit it is iiHe!e^« t^i jirMr*-* o b>i -i' ^ 

the yifdd of Hohihle proiin* t witleait .. ' oe, • o s*.^, 

iulvant 4 i|i 5 e. To liit pMinf pr"*|t*-i'p» O'- - r-,i-s v 4 - -^.-'54 
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or amber should always be taken for distillation, and the receiver 
should be of a corresponding size. This receiver must be graduated 
so that the amount of distillate in it will show at once how much 
of the resin has been decomposed. The best receiver is a tall 
glass cylinder graduated in the following way, assuming that 100 
kilograms of copal are distilled at a time :— 

Put exactly 1250 c.c. of water into the cylinder and mark the 
level of the water on the outside with a glazier’s diamond. Then 
put in 1250 c.c. more and mark the new level in the same way, 
and proceed in the same manner until 30 litres of water have 
been put into the receiver. Each division of the scale on the 
glass will then correspond with suiBScient accuracy to 1 per cent 
of the copal. The volatile oil produced by the distillation of the 
copal has a specific gravity of about 0 *8, so that 1 per cent of 
the 100 kilogi*ams of copal, viz. 1 kilogram of oil, corresponds 
to 1250 c.c. of water. For amber also, supposing a distillation of 
100 kilograms at each batch, we proceed exactly in the same 
manner, but making the marks of the cylinder for 1111 c.c. of 
water instead of 1250, as the specific gravity of the volatile oil of 
amber is 0’9. 

Distillation of Hard Resins with Superheated Steam. 

The distillation of the hard resins can also be performed by 
means of superheated steam, which has the advantage that all 
danger of overheating the resin and so producing a dark residue 
can be avoided, also that as soon as the result is achieved the 
resin can be at once removed from further exposure to the heat. 
An apparatus in which resins can very conveniently be distille<l 
by superheated steam is shown in Fig. 8. 

The still C consists of an dval cylinder made of strong copper¬ 
plate. The interior of this is painted over before the still is used 
for the first time with the best amber varnisli. The still has two 
outlet pipes, D and K. The former carries the volatile products 
to the condenser, while the latter, in which there is a wire sieve, 
is used for drawing off the melted resin. The other end of the 
cylinder has a tightly-fitting lid which is luted on during wox^k. 
Tlie cylinder C is enclosed within a larger one C^, leaving a frec^ 
space between them of a few inches across. is of iron, covered 
with asbestos to prevent loss of heat. Superheated steam enters 
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the jacket throu^^h the tube W and h'liven it b}’ wliirli abu 
serves for the escape of condcoised watrr. 1lii* iipparatiD i*. in 
dined so that the fused resiiL after tie*. opioTitioo, mii t’aniij l»*. 

removed tliroiigh K. 

Wlien the apparatus is ready for use the Hteniii in ni 

W until the first drops ()f distillate appear* the eiiiifrwtm of 
have then been brought to tin* imnimmtim* at wliirli tlio di'miii 
position begins, an<I tlie How of Hteatn in rogulaft'tl tlml lii*^ 
distillation proa^eds at a tiniforin rati*. tie* prort’HH in 

over the steam is shutoff, ami the whole appiiratiis ailhwod im 
quite cool before being o|M3ned, din* stil! may lie liirgr onMi|oji 
to take from lO to 15 kilograms of renin fiir eliurgi*; tin 



distillation of this quantity is s<H.n finish.,d. Kv.-n «!,. t, w..i I 
mg on a larger_8cah,,_ it is fsist not. to hav.- « h.r^,.,. «| 

ot the smaller size k-ing rnoi^- convenient w. that work ne«..l tmi 
be ..Joppo^ for the still to e.s>l. If six stilk a,-,. ..ft.-r 

another the hrst is generally cool enough to h- rwfwrg.«l I,v !},.■ 
time the siyh is starte.1 and atn Is- reehargwi i,n,l rest,irt.».r Ii, 
to way the distillation proceeds unint.-mipte.ily, ,,,.4 only oie- 
still being idle at a tune, a considerable saving in mi hih i„ .qketed 
a point of much importance. 

specially with amber, i» shciwii in Fig. fl, ^ 

F*>tion in u tireplM-.. I„ fj,., 
boiler IS the agitator, the axle of whicl, jmnmn thn.ugh « muffing 
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box at the top of the boiler. The top also carries a pressure 
gauge/, a safety valve e, and an outlet pipe m for the vapours. 
At the lowest part of the boiler at k are the sieve and overflow 
pipe for the melted resin ; h is the manhole for charging in the 
amber. 

Having fired up, steam at two atmospheres, pressure is ad¬ 
mitted through the tube d to drive all the air out of the boiler. 
The stirrer is kept going throughout the operation, and the vola¬ 



tile oils escape by m, while the fused amber is flowing out at k. 
The stirrer is not of much service. As long as the amber is well 
below the temperature at which it begins to decompose, tlie 
pieces are kept moving, but when that temperature is reached 
the whole of the amber becomes a single tenacious mass which 
the stirrer can with difficulty move. It is thus somewhat supei'- 
fluous at this stage to attempt to use it. 


Dissolving the Distilled Resins. 

After distillation for a sufficient time the resins dissolve fairly 
easily in solvents, but there are difficulties in the way of obtain¬ 
ing the solutions perfectly clear. In many cases an apparently 
finished solution contains appreciable quantities of resin which 
are not really dissolved but simply swollen up. Nothing is 
gained by grinding the resin beforehand, for in that case it 
swells up even more and forms a tough mass which comes into 
surface contact only with the solvent. 

To secure proper contact between the resin and the solvent, 
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both must be kept in eoimtant inovtnnmii. 
tories use the shaking machine repreHent«Ml in 

The frame hh supports the hnrizcaitiii axle whieh ran b«' 
tatecl by means of thci flywhec*! A. Hiis axle !ia^ !«*<» rirtiik^-. 
and set IHCf apart. Tin* cninkn KuppMii tin* e nt .-u 

inclhmd position. Tin’s vessel is partly fil lei I threiii^di jli*-‘ *p* 
ing g with broken resin au<l solvent til! it two thirds fti!! I le* 
whecil is thcTi turned ho as to lift first one end <d o luid ili*’0 to*' 
other, HO that its contents are being eont iiiiially thrown »<fe- 



Fill. 10. 


end to the, other. This hriiigg resin iiml Muhnii iiiin ii4itiii,i!t 
contactand effe.ctB rapid solution. After a tiiio' a ’*iiiii} 4 o i'> *h;mn 

off into a glass hy the tup/. When the siiinple i ^ 4 ihii 
opalescent liquid, the process nnty be ngarded ns 4 40 : 

the vessel a is emptied eit!i<‘r into tin* filter *a' tlo’ eh'iiriiig t -it 

Although this appariitiis mmw**rh fair!)*' \\* 4 l if. rripiiro' ,<i 
great deal of iMjwer, the whole* widghi of n and in-, eontriii 1,4 
ing to be constantly moved. Thin tkimimrk 1 ah 

avoided by using the apjMiriituH sliowii in Fig. 11 . 

The cylindrical dissolvingfdiaifibm’ V wiib r 

cylinder C\, the jacket space being n fViv iiivlit*. \%hy,, m, luu d. 
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to the jacket by the pipe D, tlie steam and condense<l 
wittt.ia* escaping through W. 

I ho Tapper end of C is pro- 
W<lo<l -with an opening 0 for 
tilling- iji the resin. The sol- 
{xi by means of fche 
iuiniel L. In the middle of C 
thio“c 3 is a vertical spindle A 
t ui-ii«3cl "by the two bevel wheels 
at, Iv.. This spindle carries a 
laiiixlaei' of horizontal rods ar- 
r;ii spirally round it. 

hi a.ving put in the solvent 
sstii-rer is set in motion and 
I )0wdered resin introduced 
trhin stream. When it is 
ill, the opening 0 is efesed 
ait<l *steam admitted to the 
ffac* kcitb- The stirrer prevents 
I’osin from sinking to the 
the joint action of the 


ih# ‘ 

ihff 

in i 
all 



Pio. 11. 


stifriiigr and the heat finishino 

t ho 


Molntion very quickly. 

soon as a sample shows 
a "saftiBi’actory appearance the steam is shut oft*, O is opened and 
C' in emptied. This description will show that tlie apparatus 
rtMliiir-es only sufficient power to keep the stirrer in constant 
liic and this is not great even when the apparatus is on a 

large scale. To dissolve the resixis in volatile solvents, 
Hiictli a-s oil of turpentine for example, the apparatus shown in 
X2 can be employed. 

vessel K is filled with a solution of common salt in whicli 
I lit* € liBsolving chamber T dips. In T is the stirrer R, and the covei- 
Iff tdio vessel is fastened on air-tight with the clamps S. Through 
t}t«^ cover passes the end a b of the worm in F, The worm 
op€*iaH freely at its upper end and is kept surrounded witli cold 

W«tC51*. 

"'Fixe resin and turpentine are heated together by boiling the 
salb Holution which has a higher boiling point than water, the 
IiiMib l>enng assisted by the motion of the stii're]-. The turpentine 
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cscaphig’ aK va[)Our IVoin 'I’ i.s (■(iiulcnsi'ii in flic wuriit and tinws 
back again. Solution is still more rajiid it' jianifriii i'» n>»cil 
instead of bi'ims in the outer pun. The temperature can then he 
brought to 100" (3., the boiling [loiiit of oil of lurpeiititic. 

FlI/rKItl.VC THK HksI.V Soi.t rinNs, 

As already mentioned, we might consider •.ohition ei.inpl> tc ,i, 
soon as a sample .shows that the dissolving vewl eoiitains a '.light !\ 
opalescent liquid. But a simple e.Ki»erimenf will show iliat ih- 



solution is anything hut eomplefe, I'ndcr il„. neet t uoin >hic 
circumstances a soluthm is obtained in wlih h .» .onotmt >,! 

the resin is floating in a very swollen up condition {j tp, 

solution is placed in a tall Jar of white glass. «,, 

and put in a place where it e>aiiiiot gel sImLen. alft * -. %,, ,,i 4 , v. 
the upjKir part of the li<|nid will lieemne .piit.. ej.;,, f.m «l,;„ 
below the clear jiart shows tnore and more tmi.iditv th. l.,w., it 
IS. After a few weeks tlm largest jwrt of ff„. sMhtf’i.,n «ii: 
hficomo quite char and transjmrenf. and a slinn temn i..,,, ..e.. 
wt 1 be seen adhering to the Is.ttom, This com.;:,,', „} ■ 4 „ 

hut highly swollen n-sin. Many matu.faetnrc . eh a, ,h.i, 
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tion.s by decanting tln^ chnir laiuid obtained by .standing an com¬ 
pletely as posHi})le from the; stMliment; the latter siibse(piently 
being shaken up with some of tht‘, solvent an<l used in preparing 
the next lot of soluticm. 

It is eas}” to see that this t(alious and troul)lesom(^ method is 
utterly unsuitahle for workingon 
a large scale: although it may 
answer well enough in th(‘ manu- 
Facturi* of small quantities at a 
time, it ri^quires too much time. 

We can, howeviuq get (fuite chiar 
solutioris very niucli inont (piickly 
by using filters so arranged that 
all umlisHolved particles are kept 
baek and nothing passes through 
the filter hut the trm? solutiim. 

We know that tlien* are a 
large* iiumhc*r of chfferent filter 
arriingenieiits which leave nothing 
to he flesired idther as r<*gar<ls 
rapidity of filtration and eleanittss 
of file filtrate, but they all have 
the diHiidviiiitage tiiat tliey work 
t’linltlesHl)* only for a sliort time. 

'file solution passes through the 
filter more and niori? slowly and 
in tiiiif* ei*iiHeH altcigeiher to do so. 

Tltf? reiiHOii of this is that the 
slimy and swollen particles of 
eliokf* up the pores of tin* 
tillering iiiitterial so contphdicly tfiat cn'cn very Iiigh pressure is 
ifiHiiffieii'iit to force the solution proper tlirough the masH. The. 
filler tiitist llterefore he ho designed that iliis stoppage, of the pores 
is prevented. An appiiriifciiH very suitiihle for this purfaise, and 
fine whicli will give large (juarititieH of clear filtrate in a short 
time, ih nlsfiwm in Fig. IJi. 

The ii|ipiiriitUK corisists fif the* eylimtcjrs I, 11 , 111 , IV, ma<le of 
strong ntieet copper varnislied inside with amher-varnish. These 
cyiiitdfTs are aliout H inches higlq ami are connected liy their 
IliiiigcH with the clamps m shown, thus forming a single air-tight 
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chamber. tin* lowest eyliiitlt*r t4^f*ip'4 fuiu!*-* \%.itli ,,|f| 
outlet tub(‘, aiul the up]H‘riii«»Ht eyliielt’i' 1 ea a tvhH» ^ 

the apex of which re(*eivt!s ii tulu* fie enji|i*'i »*' oi,a * \ r> 4 i 

tainin^the li(jui(l to }h* filfci’rtl, 1lif 011I3 * 4 !i» r m|h id*, 0 \ o. 
one to r<iC(av(! the fiumel F for filiiii^ if, etel h^i o'i<* L 

through which air can pniuptel info \\ Tie ^ fi'f, r 

can beclose.d by the (*oc'k IFaiel flu' fiuiie’i F f'ea-o < I » 1 

with a ta]>. A rathi*!* elosely woven eloth i *m f’ h i 1 ^ 0,1 | 

and JJ wliich an» then ehuiipeil fogi^le'r b\ ir f1 , j III 1 
then clanipcel on in tin* hiuih* way iiiei fleii H F* f»». ^ o i \ 1, : 

the funnel C a plait* td’ eelhiioHeabiail iTiir bt'tij iv it: ^ ^ t ^ .r 4 
is put betwanm two eloth.s. As sfein fbi' .ip| 11 1 *1 iii^ 

together the eoek H is o|Miii‘fi me! l!i»^ b.|tiitf ; 1 ^ * i 

through the filter. As thi* liijuitl, to ri'arh Ih* 
pass through the three ehisely woveii flMtio whioi, .fr.fti 
1)etween tint flanges of tin* fy!iiiiiii%. fit*' *iai o* * . 1 . yiif: . 
collect on thtt upperinoHt cloth itiel fiiirr jai ^ 

while only a nearly chiir solution roiielw's 11*, n Inl. ^ t ^- 

Ah, hoW(*vei% even with this arniiig*iie Ilf tio’ ^ 
heconuoslow, lilt* preHHure of I lie air ill it i ;:’i i it >. . . . 

filtration proceeds, hy ineniis of the ciiiiii«‘ie iiiv pomp oi, -i ? ^ 
L. The pr(‘asure iniiHt imt ht* sndih’iiH Hiei.*?. ^ i t !»,. 1 -o- 
cloths would them probfdily li#‘ lorii. A pro no pm .,,11 
six atmospheres m often fiiiiilly iitfiitii«i| 

Clares lias tc# he taken not to iiier^i'e*' tie* pn m*' h* ^ m* » 
As long as the filter is itctJiig well, ?ie* pump omI »,< o 
as soon as the isHuing streiiiit thii hlhi .n.nm 

choked, the pressure is mi».ed iiiitil ih*'Mririn.il 1.e 
is restores!. 

When at tlie dose of t!»* fill ml ion tie* npp^imfo' 1 * il* u 

apart, the Hurfact*of the doth is foiiiid to ho ft ?\» 11 d if I* o I O hm 
thick layer of a gdatinous iiiasH, %v!iiidi coiifiifi o| i * n o 
To recover this and to dear the dfitJi. tip 1 ji» 1 m , 0 ,1, t p, 
vent used for making tlie Koltiiifiie Imm fh* |ii. .4 tp.- 

cdluloBe plate aro ehokeri up if m diMiied in tim aife ajo. 

In this way |s*rfecily deur Mflittioir ui miiht 1 m fi^i §1 ^f, toL 
tained, and if oil of turjauitiiic in the v4\fiii omploi* *r th 1 av 
be used at once as viirnisfies. The coaf*^ will oppmo .pi 1 to 
less and have a superior IwHtrm If ih.^ 441 1 p i* 41, 

linseed <41 madcHlrying hy lliecfdd pi Hif!, lil 4 lip 4 lC * j| if» 
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tlie variiiish«‘s an* no darker than a paki ycdlow, and are 

a ^reat i in proven lent on tho.se niad(^ ))y diHSolvinij^ run copal or 
ain!>er rlirect in boiling linseed oil. \birnishes ntnuh*, by this latter 
method have a distincdJy dark brown coloui*, (*,ven in thin eoatn, 
and always appear of a yellowisli colour on a white ground, (*ven 
wlicn laid on in a very thin coat. 

PlUnU'OTS OF THF 1 )lSTn.LATlON OF THF HaIU) RoSINS. 

Afnhn\- •■•On dry distillatioii ainlnir yields succinic acid aaid an 
oil. The oil has a sjjcajific gravity <d’ 0*808 to 0*8575 an optical 
rotation of 0' W to h *W\ a rernictiv(‘, indcnx of 1*448 to 1*44)5. 
ft is soluhh^ in ilk to 7 vohnn{!S of 00 percent al(*ohol. Tln^ com¬ 
position of tills oil varies v(‘ry consi<lei*ahly, accor<lini( to analyses 
uf comme.reial samples the specific gravity varicss From 0*8*20 to 
(F857 and rotation varying from -- 2'' to »i- 20". 

Zmizihar (krpaL On <lry distillation this loHt*s 20 t.o 25 pee* 
eimt r)f its wei|^hi consistini^ of about 2 pen* ccuit of wabn* and 
18*5 per ceniof lirownish oil with a pow(n*fnl o<lour. d1n^ sjHanfic 
;^raviiy of this oil is04H)5l, it coiisists mostly of tcn-pimes and is 
sli|^ditly arid. Accordin;^ to tie* rese‘arcin.^s of Tsehireln and 
Stiiphaii the volatile prodneis contain lactic acid and a hydrocar¬ 
bon with a boiling point of 150" to 151'' O. On heatin|.f 

the rosin at 100" to 201 ‘ ih they ohtaimel an oil of tin*, composi- 
tifin repreHented by the formula 

dry distillation kauri yieJds about 14 pe.r cemt 
Ilf water and From Ih to 20 per cemt of oil of HpcH*ifie gravity 
0'!I224. It is also stated tliat tlie oil se.parates into two portions, 
ill! iijipitr layer of speeific i^nivity 0*80 and a lowm* one of Hpt^cific 
; 4 ra\ity 11)1 taken at 21 O. 

ikiASi.K wnnm takfs Pi.aok is Rksins on HFATrN(i’. 

Till* e|iaii|^e, wliicli takes placi* in the composition of ntsins on 
lieiiiitig iH shown in the followirig fable by lacnvkowitsch 
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CHAPTER V. 


THE MANUFACTUEE OF ILLUMINATING GAS PROM ROSIN. 

When rosin is exposed to dry distillation, the decomposition 
takes a course which depends upon whether it is brought sud¬ 
denly to a very high temperature, or a moderate heat is gradu¬ 
ally applied. In the latter case a large quantity of product is 
obtained which readily condenses to an oily mass, the well- 
known rosin oil. As the temperature is raised the darker in 
colour and the richer in carbon does the residue become, until 
finally no oil passes over. The heating is then stopped and the 
residual pitch removed from the still. It is true that even in 
the distillation of resin at moderate temperatures a certain 
amount of inflammable gas is produced, but this has very little 
illuminating power and is only utilizable as fuel. This gas is 
burnt under the still so as to economize fuel. 

When the distillation is carried out in the way first mentioned, 
with a rapid rise of temperature, a very large amount of gas 
having high illuminating power is obtained. The amount of 
resin oil produced is very small, and very much less pitch is 
formed, this taking the form of a black shiny coke-like mass. 

As regards the relative cost of coal gas and rosin gas, the 
latter is distinctly cheaper for various reasons when both are 
made on a small scale. As the candle-power of rosin gas is 
double that of coal gas, only half as much of it as of the coal gas 
need be used. Moreover, the value of the rosin oil obtained in 
making the gas, although it is not produced in large quantities, 
must be taken into account. Finally, it is easier and less ex¬ 
pensive to purify rosin gas than coal gas. Hence the plant for 
producing rosin gas takes up very little room. 

In those factories where rosin is used for the manufacture of 
rosin oil, cart grease, etc., means of lighting othei’ than by rosin 
gas is almost superfluous. 


(451 
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There are several apparatus for making rosin gas, most o 
them being like those used for coal gas, naturally with, cei'tain 
modifications. Fig. 14 shows a rosin gas-making plant in section. 

The vessel H which contains the rosin to be gasified a 

cover closed with a water joint, and provided with a pipe for the 
escape of vapour from the heated rosin. The deepest part ot‘ .11 
consists of a wide tube enveloped by the combustion gases fi'Oin 



PlR. 14. 

the fire which surround it and also heats the bottom of H. A 
conical opening at the bottom of this tube has an iron corn? 
attached to the rod S fitting into it, so that by raising the roi I 
the opening may be partly or fully opened. Below it a pipe 
leads into the retort K, which is kept red hot by the fix'e F, 
The retort is of cast iron, differing little in form from those u.sed' 
for coal gas manufacture. At the place where the melted resiti 
flows from H into the retort there is a triangular inclined plate:, 
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the object of which is to spread out the stream of rosin falling 
upon it. The body of the retort as far as the perforated plate P 
is filled with coke. The space behind P is empty and is connected 
with the condenser V, where the less volatile products of the 
distillation collect. The pipe C which lies in water carries the 
gas to the scrubbers. The opening a is used for cleaning out the 
retort. 

The above apparatus is somewhat expeiisive, the expense 



Fig. 15. 


being, of course, greater when a number of retorts have to lie 
used, as, for example, when large quantities of rosin gas are 
required. There is, however, a much simpler form of apparatus 
which can be made lai’ge enough to furnish very considerable 
(|uantities of gas. The saving is effected by doing away with 
the furnace and the retorts. Such an apparatus is shown in 
section in Fig. 15. 

The closed boiler K stands on the top of a cylinder of fire¬ 
brick, and receives the rosin to be gasified. It is provided with a 
manhole through which it is charged, and the fumes escaping 
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from it pass by the pipe D into the condenser, togotl 
gas from ttie fire-brick cylinder. The condenser C is 
pipe lying liorizontally in water. By means of a pi] 
products which condense in it can be drawn otf, w 
passes by a»nother tube G at the opposite end of C to tl 

In the side of the brick cylinder there is an open 
can be closed gas-tight by an iron plate. A grate i 
bottom of tlie shaft, and the space below it can be .i-e 
opening in the side. This opening is lined with an c 
iron pipe, and closed by the heavy iron plate S. Th 
be moved sideways, so as to open a slot of any dei 
A short pipe in the bottom of K is closed by the val 
can be screwed up by the rod, so as to allow the r*< 
out fast or slow as may be required. The part of th-< 
♦the valve h.as three or four branches, which lead in 
ring with many perforations on its under side. He 
is lifted a large number of small streams of meltec 
down into the brick shaft or stove. 

■When the apparatus is to be set in action the sJ 
with coke through T. T is then shut and by means 
the pipe A is put into communication with a chimn 
then put below the grate through S. When the v 
coke is at a full red heat, A is closed, so that all vaj 
ing from the stove must pass into the condenser C. 
V is then opened, so as to allow the melted i^osin to 
the hot coke. The rosin is decomposed, the liquid 'p 
densing in C, while the gas passes by the pipe G to tl 
The draught is regulated by S so as to keep the cc 
and the supply of rosin is regulated by adjusting th< 
such a way that the production of gas proceeds at a n 
The process must not be so driven that the condens 
rosin oil in C is incomplete. The supply of air i 
narrow slot in S is enough to keep the coke in the 
hot. As it passes up through the coke, carbon : 
formed and. becomes mixed with the rosin gas. As i 
oxide is itself combustible, and there is not enough, o; 
ably to affect the illuminating joower of the res: 
unnecessary to separate it. 
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Purification of Rosin Gas. 

The gas escaping from C must be purified before it goes to 
the gasometer, but as the gas is fairly pure this can be done in 
a very simple, fashion. The gas is free from compounds of 
sulphur, the chief impurities being carbon dioxide, also usually 
small quantities of the vapour of acetic aeid, which escapes from 
the condenser by reason of its very volatile nature. It is abso¬ 
lutely necessary to remove the carbon dioxide which considerably 
lessens the illuminating power of the gas. The acetic acid is not 
objectionable on this account, but may in time corrode the iron 
distribution pipes through which the gas is led to the burners. 
Both impurities can be removed simultaneously by passing the 
gas over lime slaked with just enough water to form a dry 
p)owder. This absorbs both impurities. The slaked lime is put 
into shallow iron pans, the covers of which are closed by a water 
joint. These pans contain iron shelves close together and the 
lime is spread in a thin layer upon the shelves. These are so 
arranged that the gas must pass over each, travelling the length 
of the pan as many times as there are shelves. The gas then 
passes direct into the gasometer, whence it passes to the burners 
in the usual manner. 

As already stated, rosin gas is much superior in lighting 
power to the best coal gas, on account of its high content of 
carbon. This peculiarity of its composition makes it inadvisable 
to burn it from an ordinary fish-tail burner ; an Argand or other 
lamp, with which it can he mixed with, air before consumption, 
should be used. The best way of all of using it is with a mantle, 
whereby , we get the most light with the smallest consumption of 
gas. The high percentage of hydrocarbon in rosin gas ensures 
that, when mixed with enough air to form a blue flame, it burns 
with great evolution of heat, and it forms therefore an excellent 
fuel for heating stoves or soldering irons. 

The yield of gas from rosin compares very favourably with 
that of coal and other gas-forming materials. Pure American 
rosin will give 1600 to 1700 cubic feet of gas per cwt. As some 
rosin oil is always obtained in making rosin gas, the oil will pay 
part of the cost of manufacture; the cost of the gas is easily 
reckoned for any given price of rosin. 

Rosin has also been used -to render coal-dust suitable for gas- 

4 
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making, by stirring the clast into melted roKin till tlo 
too thick to be stirred any longci*. mass is hrokoii iij» w ie-ij 

cold and set, and charged into the retorts <dth(*r ah on* 
with lumps of coal. Formerly coal tar was us(*<l *d r«e iii 

for this purpose, but a far more remniUTative use f(»r iiir j. 

now found in the manufacture of dy<‘s and other \\ «dl Limoih 
products. The cheapest i-r)sin is naturally usimI For wiih 

the coal dust. 







(^[lAFTER VI. 


ROHIN* ()I liS. 

any kind nf rtisiii from whieli fclio csKcritial oil has been 
romovef] is heattnl in closed v(iss(ds, it b(^f,dns to decompose at a 
teinp( 0 ’atiir(‘, {leperidio|j^ thtMiature of tlui resin, yielding- a 

large miinlxn- of products of <lecoinposifci(>n, both gasiious and 
liquid. Tlie liiuil r(iHi<lue is a sluning, black, scoriaccioiis coke. 

The gast^ouH products so obiaimul are for tlui most part com- 
hustible, and hum with a V(u*y luuiinouH llanie. TIh^ pn-oducts 
condensible into liqui<]H from vapours escaping from the still 
are very various in composition. When allowt^d to stand, the 
lirpiiil distillah* soon separates into two sharply-marked layers— 
a watery laytjr and an oily Inycu’. Ihe lattei* constitutes th(^ 
cruile. la^in oil. Iliis consists of a larg(‘. numhcn* of <listiuct 
Iiydrocarhons, ami its composition <h^peiuJs not only upon th(^ 
kind of resin treated, but xipon th(^ way in which tlu^ process is 
conducted. If the tcinpi^rature is niis(*.d very gradually the 
products differ v(‘ry considerahly, especially fn)in a ([uantitative 
point of view, from those formed when a higli tmnpi^ratuu!! is 
readied as <|uickly as possible. 

The commercial value of the r(*sin oils varies (mormously 
with the sort of resin. For (*xaniph-, the oils ohtaincsl from 
r-ertain hard resins sueh as arnher and copal, serve veay well for 
solvents <d the same resins in varnish-making, Imt the amount 
of oil which Hudi resin yiidds is rather limited. On the othtu- 
hand there is a large }.deld from the commoner resinH, and e.sp(‘.ci- 
allj from thoseohiaiiiod from cutiiha-ous trees. As is well known 
we have vast (|uantitic*H of this resin at our disposal, and it was 
UH#*(1 f)n a fairly largt* Hcab* in various industrit^s as early as tin; 
middh; of tint nineteenth eentury. In 1885 tin; Fn;nch clumiiBt 
Freiuj, one of tie- first to study the products of t!uj dry <listilla- 
tion of resins with tlioroughness, propheHied that the prodiicts 

(ol) 
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from rosin would "become of great comiiiei’cial 
propliec 7 which has been strikingly fulfilled. Ah tIm* 

products obtainable by the dry distillation of ms in wpi’** 
great attention in Europe at the beginning of tln^ soch>ihI Iialf ni 
the nineteenth century, and factories of considoi-ablo \v*ri‘ 
erected for this branch of industry. 

Nev'ertheless, the real commencement of the rosin oil iiidirirv 
dates from the time when the Americana began to i'’Xplei! fhi* 
product of their vast pine forests in a rational in^i,iiner, and ! < 
make oil of turpentine and rosin. As tlii^ prepaiTil i*»it ?!i»‘ 
crude rosin is carried out in all its stages inn practical nmnieT hi 
America, the quality of their rosins, even that of tho^ ** 

brands, is very satisfactory, and they are all very suit a bi<* fbr ih*' 
manufacture of rosin oil. 

Although very many of the European inanufac-kim*"^ whu dis¬ 
til rosin oils use American rosin for the most part, it ii*4 t** 

forgotten that Europe produces very important ui 

rosin, which can compete on an equal footing witli tin* AtmTuiin 
product, if it is obtained in an equally rational mniiiiri'. lii 
mountainous districts of Europe, especially in thn ^tiid 

the Carpathians, we have large pine-wo()<ls, the yii4il of wltifii 
might be considerably increased by working up tlii* enidr 
into colophony and oil of turpentine by seieuitific? licii b. lo 
Siberia there are enormous primeval forests largely 
pine trees, and there is no doubt that these* fores tB, lem* i>p*'rir4 
up by the completion of the Trans-Siberian liiiilway, ronhi ydib! 
enough rosin to supply all the needs of the wliole of Ktiopt*' 

In the times jprevious to the development of roHin nil iiimiio 
facture, the chief object of distilling colophony wiih tb** |ioiiiiir* 
tion of illuminating gas. The tar, formed in tin* prcii*t*w, wliiflt 
is crude rosin oil, was considered of little value, and iioiirly nil nf 
it was used to eke out the fuel for heating the gaH-retrirl.i 4 . " Hum\ 
however, the tar has been scientifically iuv€Hti|ratc.cl^ we 
found that it is the gas that must he considi^retl an a liy-prculiiet, 
the oil being of far greater value. An analogouB thing 
in coal distillation. For many years the black itvil-HiiNdlitr' I'liiil 
tar was regarded as a troublesome by-product attencling tC pni* 
auction of gas for lighting purposes, there being Imrclly liny' am* 
for it except ia heating the retortB. But when mc»rc lufi'ntur 
kaown about the constituents of eo§l tar the epoch-tiiakiiig «ii» - 
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oovery of the manufacture of dyes from it resulted, to say nothing 
of other valuable products, and the whole state of affairs was 
changed in a very short time. In a few years the hitherto 
practically worthless tar became a highly prized raw material, as 
did also the gas liquor. The gas retired into the position almost 
of a by-product, and the uses now made of coal tar afford a most 
interesting example of exhaustive exploitation of a raw material. 

Although the products of the dry distillation of rosin have 
not found such comprehensive q<nd vast fields of usefulness as 
those obtained from coal, they do nevertheless find so many uses 
that it can be fairly said that the distillation yields no product 
which is destitute of value. No better proof of the scale on w-hich ^ 
this industry has developed can be given than the statistics of 
tlie imports of American rosin into Europe. The quantities im¬ 
ported towards the end of the nineties already amounted to more 
than a million barrels, and these quantities have since consider¬ 
ably increased. 

The following is a list of the products obtainable by the dry 
distillation of rosin : (a) gas for lighting and heating; (h) acetic 
acid from the watery part of the distillate; (c) light volatile oils, 
wdiich are not only excellent illuminants but valuable as solvents 
for many substances; (d) heavy oils largely used in the manu¬ 
facture of lubricants for vehicles and machinery. The whole 
business of cart-grease-making as now practised depends upon 
proper treatment of these heavy oils, (e) Driers. Proper chemical 
treatment of rosin oils will convert them into liquids which can 
be used in the mixing of paints exactly like the drying oils, and 
will give a mixed paint quite as good for some purposes as one 
prepared with boiled oil, at a much smaller cost. (/) Lamp-black. 

A lamp-black can be made from rosin oil, and is one of the finest 
lamp-blacks that can be made both in respect of minute subdivi¬ 
sion and of beauty. The purest sorts of it are used in artistic 
printing in copper-plate work and in lithography, and also for 
the preparation of an Indian ink which is equal to the best 
Chinese make. 

The Maxufactuke of Rosin Oils on a Large Scale. 

If rosin is put into an ordinary still connected with, a worm, 
such an apparatus, for instance, as at one time was employed 
for distilling brandy, we ai;e in a position to undertake the dry 
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distillation of rosin. The oldest piece of apparatus used ^ 

purpose differs from brandy-distilling plant solely in its 
size, Some stills have been built for treating a toi of ro^iii ai a 
time, that is to say, large enough to hold four tons ; a stiH must 
not be filled with cold rosin to an extent exceeding one'-< 
of its capacity as the rosin swells and froths up enornK>tT^^l>' 
heating. These stills were invariably heated over a 
and had all the disadvantages accruing to such a rnetliod, 
these the most serious is the impossibility of regulating hin* ttuu- 
peratureand it is especially necessary in the distillation 
to do this. One must be able to keep the temperature shiuidy at 
any given point. If this is not done the decompositioi i tli»* 
rosin will be irregular and spasmodic, and will not follow a uiii* 
form course. If it is necessary to employ direct fire the 
tion must be carefully watched from fost to last, the h*diig 

tended with the greatest care. If the temperature slKi-iiId 
suddenly the probability is that the development of vapoiii^* wmild 
be so rapid that the condenser would be unable to cope with it, 
so that quantities of resin oil would escape imcondensocl and !»♦* 
lost. There is also the danger that the rapid generatioin gii*- 
might result in the bursting of the still. The temperat^iii***^ re¬ 
quired for the distillation of rosin rise to a fairly big’ll tigiirr. 
Beginning with a distillate coming over at about 130'" C"., llir 
heat is gradually increased to 350° or 360°. This finisheB tin* di»«- 
tillation, leaving nothing in the still but black pitch in u liquid 
state. 


Plant for Distilling Rosin. 

In their essential features rosin distilling apparatuH can 
divided into two classes, those which can be worked 
and those which work intermittently. The former kiii^cl in tip* 
only really suitable one, and these can be subdivided wit.li n^Vr- 
ence to the method of heating into those with direct atui iliuH*? 
with indirect firing. It has already been mentioned that Coriittu’l v 
an ordinary still with a movable head and a worm wm tiMiid fnr 
rosin distillation. With an apparatus of this sort, as soon iis t 
distillation is over and the pitch has been run out, the fire iiurit 
be drawn and the still allowed to cool before rechar^ng:. 31 nr#*^ 
over, the valuable uncondensable gases which areevolve^l wen* 
totally lost. The large consumption of fuel, the long mtkd mm- 
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staut inteiTuptioiis between distillations and the uncertainty at¬ 
tending the whole course of the process have finally resulted in 
the abandonment of such plant. It is therefore sufficient simply 
to allude to it. It is, of course, of historical interest, that it was 
the first apparatus used for the purpose. 

Much more suitable, and hence now almost exclusively em- 
])loyed in modern well-appointed factories, is the apparatus in 
which superheated steam is used instead of an open fire. The use 
of superheated steam enables one to regulate the temperature 
of the still with perfect accuracy, with the result that the yield 
of the valuable products of the distillation is materially increased 
in comparison with that resulting from direct firing. It has been 
observed that in order to obtain the best yield of the most valu¬ 
able among the distillation products of rosin, it is necessary to 
remove the vapours from the still into the condenser as (Quickly 
as possible, to prevent further decomposition by contact with the 
hot sides of the still. To efiect this an arrangement is adopted 
in which the vapours are drawn out of the still by means of a 
pump as fast as they are formed. The combination of heating 
by superheated steam and the use of such a pump results in the 
))est apparatus for the distillation of rosin, and we proceed now to 
describe one of this type constructed by the author. 

Apparatus for Superheating Ste.vm. 

Every apparatus for superheating steam must consist of a 
boiler and a superheater. The boiler is an ordinary one capable 
of supplying steam at a pressure of several atmospheres. The 
superheater may be constructed in various ways. Figs. IG and 
17 show one of the older forms used in connection with a large 
plant. 

Wrought iron pipes A are placed in a liearth where they are 
supported on fire-bricks set on end. The semi-circular copper 
bends B and C unite these pipes into a coil. In front of the 
hearth is an iron chamber D into which the steam pipe from the 
boiler opens. The object of D is to retain any water brought 
over from the boiler. A fire is made in the hearth so as to heat 
cither all or part of the piping according to the amount of super¬ 
heat required. The opening of the cock F admits the steam 
fujm Jy to the coil which can be heated to a temperature of 400"" 
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C., or upwards, without iiien'asiui;' tlio pn^ssuri*. Ai f« 

wJiero the 8t(3am leaves tlu^ superheater a theriiioiut'fer^eau In* 
inserted to enables the teinpiuiiture tn he re^uluted. lliis flirr- 
inometer is, however, randy used as tin* attfueliini soon 
how to fire so as to ^et steam of the teiiipenitiire ref|uired 

Another superlu^ater, also of ^reiit exeelleiiee, is siiinvit in 
Fi]H:s. and H). 

Here the coil is made of drawn wrought inm ftihiii^;. It li**”- 
in four layers, four tuhi's in tlie lower net, tlirer in «%'ielt nf ili.< 



Fien. Ill init 17, 


H(\xt two, and two only in tin- u[t]»<TTin- ;ir>- 
hy elliowH jtlacod outnidf tlio furnao*'. 

By umiif' KUjH!rIu-!iU;il .Htoant one in iii a i»j i witv 

outwdth only oms ntili H jjriiO",s wtiidi tn-t-d ito? Ih- i»f« n M|.t> d 
except for short intervods, .suHicioitt IVir fhf ,4' thi' pitch 

!Uid for recharging tlie still with rusin, hut f«tr ih.' mik.- .*1 
cconoini/dng fuel ami with a \ icw tn the fact that wln-n ih. re i<. 
only one still any accidental duniiigc to it ntfips the whole worh 
ol the lactory till it is repaired or r<!pin<;ed, it i*« !ii»s| |<t worh 
with an appamtns in which (wo sUlB n,-,. cuiHhiiied with tli,' 






Kosrx ortjs. h'( 

sanip superh<^at<‘r. This urran^^ein(‘ut has the additional advan- 
that the snp<a‘lH‘ater can he kept always heated, for towards 
tie* end of the distillation tlie temperature of the still must lx*. 
\'i‘ry hi|^h, and even at the* he^innin^ plenty of heat is require<l 
to fuse the new eluir^e of rosin aial he^y^in the distillation as 
rapidly as possible. 

To heat th4‘ two stills ind(*|H*n(h‘ntly tin* pip(j l)y which tin* 




leaves tin* Hii|ii*rheiiti*r is dividial into two hranehes, (nu) 
for «*aeli stilL Hiieli hraiieh in provided with a tap so that 
htinim he wait to Olio still only or to both, and the amount of 
it eitn iiIho he n*giilatftd. 

Ill order to eiiHiire that the largest possihle proportion of tin*. 
!if»at of the Himim siiiill he utilizeil in Iieating tlie stillH^ it is miule 
to pass through a flat coil just above? tin* hottom of tln^ stilh 
Tile hteaiii iiiiHseK from the coil into the space hetwe.en the still 
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and the brickwork in which it is thiif if ihr v|Ji| 

iroiii the outsid(^ as well as iVoia tie* iusid**. 

These ani < 4 *<*n(‘ral princ'iph's of coiisfrtiefioii of phtiti for 
distilling* rosin oil: Iat(n* we shall refor to ibi* niosi 
types now nuid<‘. 

<k)MinxKi) Distillixo Rkitifvix*; Apinirviis, 

The^T(*,atest savin^^oftiineand fuel isHt^eiiroil by t'oinbiiiiii- tlr* 
apparatus for producini^; fh(‘crinle rosin oil with iliaf for rn*!if \ hio 
it in such a way that the same .super}it*jitt*r eiiii bi* for both^ 
we hav(^ therefore eonstrucied a plant whit^Ii undoiibfoiliy worlv'*'- 
more cheaply and (piiekly than iiny ofh»*r. As it uKo proviih-o 
for the comphite, collection of thf‘ which is iii%‘ariabl v jiroduei-d 
in 3*osin distillation, we can jiist!}’itssml that fli»* iijijiitnitii*-. 4%. 
constructed by us answers fully every reqiiireiiiiuit wliit»li eaii b^* 
ma<l(i of a plaiit (tf tiie kind, Our iipjiiiraiUN ul’ tb.. 

1 ollowin^^ parts: - 

1. A boiler lar^e iua>U|^di fo ^o've an uniiit*‘rriijiti‘«i sii|ip|%^ i4‘ 
steam which need ncd, lurn'eviu*, be it I a %#iy Id^fi prr^^^urt- f\%'o 
or three atmosplu^res Iiein|^^ (piite 4Uioii|fli. 

2 . A superheater built on the phin shown in Fi; 4 %. Ih and i!l. 

The supm-lieater is fairly lar^nu Hinee its In^nt iisod ti, ,p|,. 
vantage when long tulifts are used, im they ihdiier llii' Nfriiii* ai a 
very higli temperaturi* hucIi as in rei|iiiri»i| fAi* I’rHin ion 

an(l rectificiitiom 

'I Two exaetly similiir Mills, eneh pniviih^tl willi a idniigo 

heater lor the resin. Faeh still hiis 11 worn* whirji is 

to an apparattiH when* the gnses uri* from t!i** !if|iiii| 

products. 

4 A rectifying appitriifiih largi* enifiigh to iveiily «|tiii4h tie* 

comhined^otitptit of crmle oil iVoifi flir two srill^ wmlint ihme- J.. 
no necessity for any interruption of tlp^ work. 

-Figs. 20 to 23 inclusive show the parln of thr wjpilo 

plant. 

Fig. 20 HhowH the iirningeiiieiif of fin* f%rfi MiliH wdili ihrir 
con<hmHei*H and the vensei in which the gii^^es aipl tli#‘ liijiiidH iip* 
H<tparated and iils(j tin* rectifying ii|ijfitritlim. Tin- 
from the Hupmdmater U enter the sliiK If, ||, in whieli ihey 
verse the. coils I), f), the siefiiii liiinlly fwr*a|iiiig at *1, il dlii* 
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stills are surrounded by brick chambers M into which pass the 
hot gases from the fire of the superheater. These gases together 
with the steam coming from the coils pass over the outsides of 
the stills and finally escape by the chimney S. This arrangement 
utilizes the heat of the superheater in the most complete manner 
possible. The rectifier R placed in front of the stills, is like them 
surrounded by a steam jacket and provided with an internal coil 
fed with steam from the superheatex'. This steam becomes fully 
condensed to water which flows away from the bottom of the 
jacket by a pipe. 



Fig. 20. 


Fig. 21 shows a vertical section of a rosin distilling apparatus. 
The coil of the still opens freely at d into the space between the 
still and the brickwoi’k M. The pipe R for the exit from the 
still of the distillation products is at the upper pai’t of the still 
A wide part of R receives the bulb of the thei'mometer T, the 
readings of which show the progress of the distillation. At the 
lowest part of the still is a pipe P with a cock, for runningout the 
pitch when the process is finished. Immediately above the still 
is the charge heating vessel K, heated like the still by the fire 
gases from the superheater, which enter at U. The flue gases 




m 




leave for the ehinuHty hy S. The heater K Iihh a \vhit*}i 

can be raised to admit molten rosin to the still. K in niiele iiir;^r|, 
enough to hold tlui rcasin required for f>ne tlist illitl ion. A % soon 

as the distillation is ov(‘r ami the pit<’h is rini out, tie* rlinrixe 
run from K into H by liftinj^ V ami the di*^fil!at ion is at onef 
recommenced. TIh^ pipc^ from K ;^oes nearh^ to tip* hotioiii i»f 
H. To prevent pierces of wot h1 and other liifrltitnieii! iiiijniritifs 



from rnt.-i-in^,^ tlu- .still tin- Vfiiv,- V i>. ...,i„i,|,.t,.ly li,., 

hiJin N iniulc of win; wluch 

J_)i3i iuj^ tin; (li.stillutioi) li(|tiit|s io th** wuriii u'<> mIi^ 

taiti(!il !iH well as uiicoii.icjisihi.- To Hi.’ 

appanitii.s .shown in Fi^. 22 in v*wtimi wption in mo>i 

I he, scpanitor i is ho eonncrtfil willi lh»-«joliiii; worn) that 
tlifi wholo of the pr-fnlnrts of ihc .listillation mtiM it, 'n,., 

cyimilncal v.:hh.;1 T is dividn.! by th,. pai-tition W. wliii'h n aclws 
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nearly to the bottom of the cylinder, into two unequal parts. 
The products from the still pass in by R, the liquid portions of it 
collecting in T and finally filling it. There is then an overflow 
in an unbroken stream at F, while the gases escape by the pipe 
G. This may be made to lead into a gasometer, and the gas can 
then be used to light the factory. Any gas over and above what 
is required for this may be burnt in the superheater to eke out 
the fuel there used. A is a hydrometer which shows the specific 
gravity of the liquid issuing from the separator. 

The rectification apparatus shown in Fig. 23 consists of a still 



Fig. 22. 


R from the dome of which the pipe F carries tlie vapours to the 
worm. The thermometer T in the dome shows the temperature of 
the issuing vapours, and the measuring vessel fixed at the lower 
end of the worm contains the hydrometer A for determining the 
specific gravity of the distillate. E is the pipe which brings the 
oil to be rectified into the still. I) is the steam coil which opens 
freely at d between the still and its setting. C is the pipe for the 
escape of the condensed water. It is not difficult to arrange 
matters so that the rectification apparatus is heated by burning 
the gaseous products of the distillation of the resin. In this case 
a larger gasometer must be used and burners which mix the 
gas with the necessary amount of air for its proper combustion. 




02 




XJnmixed witli air thf ivMn <4;us l.m-ii-with a u -.inMky tiat.i.- 

on account of tlir hi;;h iMTc.-ntiiyo- ..f .■aih'.n in it. hut niK.-i uit!, 

thepropor voluino of air it imniH with a v. n la.i ;m.i n-m «.nink_^ 
flame. This method of lieatinjLT t“ *"■ r--*H,mm. nd.-.l a- it admit., 
of accurate rc‘^ulation ol tiu* 

A <;Teat vari(‘ty of typfs uf appiiratti'- Imi* iii* 4 i!iiii|4 
been proposc^d nml fch«‘ attention f»f pnyli«%'il iieoi bfiii piirli* 
cularly drawn to that of Krauni* and FlaiiiiiPT. Thr^ apjiariiiio 
does not diffttr in ilH ^eiaaitl arraii^*‘iia’iil t'r«uii Mi-diitar; di 

plioit. Tt is a vaiuniin iippariitu^, fit** ^'loopiiii prMi|iif '«'4 by a 
steam injector which is coniirctiii 0 * tie* pip*' foaii tic ^till iiipI 

sucks out the vapours as fhiw ar** lliis *rii|y 



a mcnlerate adviintii^«% for all aii is dri%s'ii uot !a fh^ fiiii» %hr 
distillation has been in pro;,*re^^ lor 4 h et nf^j. iy tb* ^.4 « -no: 
vapours wbieii art* cvoHmI fiom fb* n TIoi i c-v*. 4*1,4 

distinct atlviintagi* in tln^ n*<* of iiit % t ♦ u tie 

is effected over 11 liiikeil fire If o- lifMi dtc jo^pth* 

temperature witliiii boll lid . tie ' id*’ ih,* fdt !t*r 4 iiifiy iinii ti 

too liot> with tin* result ilnit tip dMoiiij*.. ion 

far and the rimiti nil is to a rM? ^ ro d dito yi r,iii 

compouiifk The riipid i*ttraefion of i!ir cipom iVaii f!o *ttli 
when the injector in iwed fid ^ijin 4*iioii W 

the heatin^jf is dean*with siipi.jji^if, 1 cr\ ’jff!» 

enaldif tlie tempernttirc to !« ii-ry ^ lo . H' 1 * ynlit* *1 lontioHin;^ 
the flow of .Htf»ani, iiiifi fin po 011*4 i!.- .id ' of tb* tdl 
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possible. In this case the sucking out of the vapours seems en¬ 
tirely supererogatoiy. 

Vacuum Apparatus. 

The Kramer and Flammer apparatus for the distillation of 
rosin in a space free from air is claimed by them to give a rosin 
oil superior in quality to that furnished by other apparatus. The 
construction of the apparatus is shown in Fig. 24. 

The still A is constructed to hold up to five tons of rosin. It 
is set in brickwork and heated over an open fire and also by 
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Fig. 24. 

steam circulating in the tube a h. The products of distillation 
])ass into the cooling worm C, whence they pass into the air-tight 
receivers D and E. The injector S communicates with D and 
continually sucks the vapours out of the still. To prevent waste 
of the combustible gases coming from the still it would seem ad¬ 
visable to lead the outlet pipe from the injector into tlie fire. 

In order to ascertain what difference there is between dis¬ 
tillation without air and distillation as ordinarily conducted, we 
have instituted a series of accurate experiments. Before begin¬ 
ning the distillation we expelled all the air from the apparatus 
with a stream of carbonic acid and kept the gas liowing con¬ 
tinually all through the distillation, so that it also swept out 
<|uickly the products of the heating. As the presence of oxygen 
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which is supposed to hav(i an injuriuiis at*ti<ai on «»il was 

excluded hy the continual stniiia of carlKHiic* mnd. tin* ('ondiiinns 
were exactly the sanH‘. as disiillin;^’in a vaeiiuni. Acniriiti' hIj. 
servations could, howevtT, <letect no diffenoin*, either in ihf 
amount or in tlui (juality and nature of tin* produefs* \vlti*tlii*r 
the distillation was doi^; in carhonic a<‘id over a iiakeil fir«* mj- oy 
superheated sti^ain without carhonic acid. lliis re.Hiilt u.o* 
sufficient to <lecidci us to discontinue the nw* of the injector, 
already stated all tlu^ air in the apparattis is <lri\’efi out \erv 
early in the distillation, the w1h 4<» of the int«*rior of the apjiarnfiis 
not occupied hy melted resin hcconiino tilh*d liy ro^iii ;^its,'tfid ih** 
vapours of the rosin oil. In this way the action of iitiii«i*..ji!ierie 
oxygen on th(‘ oil is pr<‘V(*nted. 

Thk Piuk'Ksh oi* IIesix Dlstillatiox, 

In the old factories practising thi* old crude nifUliod, wic 
the whole apparatus consisted of a ^inyde still hivifi^d over 
naked fire, and eonnectt‘d witli a wornn the still wii*- fliiiiyp-d fo 
at most two-thirds of its capacity with rnsiii. It ivus ihf-ti 
heated, and tlie fire was i^riidiialiy inf‘ri*iiscd until a dniniiiiiii^r 
noises within the still aninaitmed the coiiiiiieiiccuifiii of tln’ d**. 
composition of the rosin and dr<»pH of disiillufe hcoim ft, 
from the worm. Then fora loni^ tiinc iittMiiiiiiil, *.oii^dii to 
manage the*, fire so tliat the clistilhite flow«*fi iit ii iiriiloriii 
but towards the en<h when the distillitte flowed morp ^biidy, Ihe 
fire* was ur^md stron^dy and kept uf its tifmoHt hei^dif. til! nil di'^- 
tillation of liqtnd ceiiHt*d. Tfie fire wiih then driiwii* the pitcli 
rmi out, and tlie, Htill reehiiri^ed. 

. Inclepenckmtly cd* file luairiiioiiH of find wliicli qiiiie 
unavoidable with this primitive luetlfiiih the coiiilnr^lililr 
from the resin also are iiHiially alhnvetl to i''Hcitpe iinlinrnp tlie 
yield of the mcmt valuiilde products of tin* dii^tilliiljiiii i% tiiiich 
lower tlian it Blnmld be, h«*ciiUHe fhi* rositi bi*if4|^ ii very biid cuir 
ductor of heat, those jiiirts ol it in iiiiiiii*diiit;4* with iln* 

sides of the, still Ixjccaiie overheiifed, ho ttiiifc fur Iimi little oil and 
far too much gas is prodtici*d, while the ful aetiifilly nbtiiiit..*! in 
of inferior quality. Ah in the prcHciit Hiiiti* of tliii iiidim.ry it 
would hardly occur to anyone to distil ronin over itii o|:iiUi 
we will leave that nietho<i ami proceed to ilf^'Mcrite the course 
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taken when the distillation is executed with superheated steam. 
It must always be borne in mind that the aim of the foreman is 
to prevent the temperature of the still from rising higher than 
is absolutely necessary for proper and steady work. Great care 
must be taken that the decomposition never becomes violent. If 
it does it is a sure sign that the temperature is excessive, and the 
steam must be at once wholly shut off* until the flow of the dis¬ 
tillate has greatly diminished and no noise can be heard in the 
still. The superheated ' steam is then again admitted, more 
cautiously until the distillation is brought back to its normal 
rate of progress. 

The first thing required is to fill the charge heater over the 
still with resin and then turn on the steam. This warms up the 
whole apparatus and the rosin in the charge heater is soon 
melted. It is then run into the still and the charge heater is re¬ 
filled ready for the next distillation. The first time a distillation 
is efi'ected the time required for the proi:)er performance of each 
of the various operations should be noted. When this has been 
done the attendant in charge can be furnished with the data, this, 
together with practical experience of the mixture in the still and 
the rate at which the liquid distillate leaves the worm, will 
enable him to manage the process properly. 

The beginning of the decomposition is announced by a slight 
rustling noise inside the still caused by the escape of bubbles of 
steam through the melted rosin. When the temperature of the 
resin has risen to about 150° C. a liquid distillate begins to 
appear. This is turbid and consists of a mixture of various 
liquids which separate into two layers on standijig. As Ipng as 
the turbid distillate flows the temperature is kept steady, but as 
soon as the flow ceases, it is further raised quickly to 200° and 
the receiver is changed. Receptacles must be completely filled 
with the first distillate and left standing till the separation into 
two sharp layers is complete. The lower layer is then run out 
into a special vessel. The upper layer is a mixture of light 
hydrocarbons and is known as crude pinoline. The lower con¬ 
tains a considerable quantity of acetic acid accompanied by a 
smaller amount of formic acid and other members of the fatty 
acid series. By the time the tempjerature has reached 200° C., 
the distillate will flow pretty evenly, and the heat is again kept 
steady till the flow lessens markedly. The temperature is then 






66 


DIHTIhrjATION (IF KKSINS. 


again raised, but this tinu* V(uy gradually, btTaiiM* fXiHTu^iirp 
has shown that tlui luoni slowly it risi*.s at tlii*- sliigt* the larger 
the yield of rosin oil. The (fuicker it risf*s ihi* h'Hs uil aial thi* 
more gas will be produced. 

When the tenip(jratui’e has reaelu‘d about 2Ht i \ flw flew iit 
the distillate l)ecom(ts strong<*r, the cjpeni!«u- tlum wain till it 
again slaekcuis Ixhbre luaiiiug further. Xn deliiiife iiiiiife of 
the time required before a fuHlier heating is uei^ded. If 
with the kind of rosiu under tri^atmeiit, therefore the fir^t 
distillation of a fresh cousigunnmt of rosin inmt always he 
carefully superint(uiid(al to siU’ve as a guide lor tie* 
batches. 

In this way tint temperature is gradually rai'^^eti hy If> at ii 
time until a !ic‘.at of from ^loO to dliO is attained It ^hfuild 
never exceed tM)". It is inn* tiuit ly tisiiig Iiiitlier teiii|iiTaiiireH 
a little more oil can htMihtained, but there is iuniiiiieiif ri^k of 
coking the pitch in the still. It would tlieii adhere ■Ntrougiy to 
the steam coil, whicli is the hottest part of tin* iippanitiro where 
being a laid conductor of ln*at it would pnietieiilly ih-siruy flu- 
heating power of the. cful am! rentier if imperative in hfttji work, 
open the still, and clear the coke otf tin* pipe. 11 ', hf»WfWri% ihi^ 
temperature of dhCr is not cxceeiled, the piffdi in tin* still re» 
mains a mobihi liquid wdiich ruuH fnady from the Wlnui 

the pitch is discharged the pitch-cock is shiit, and t.lp* still is 
rehllod with the, melted rosin in the cliargt* befit«•!*, Tin* 
for this should be large so that the ntill is quickly tiileil. 
the still is completely reeharged, hut not before, st•*11111 cure- 
fully admitted to the coil and the distilliitioii is fiiwiii in full 
swing, the apparatus not having c!oolt*d fnmi tin* prtwdiiitH 
operation. 

In a properly appointed factory, the distilliiiion iifijuiriitiis m 
always in duplicate, the work being so iiiiitiiigwl flmt iwe ilislillii- 
tion begins just as the other finislicH, so that oin* iiiiiii imiO’ look 
after the two stills, while anoilicr looks after tl«* r«'cfiticiitioiu 
for which one still is sufKciciifc. The protlitcts ulitiiiiied in the 
crude distillation may be rcgardcsl as finiMlied proditcts, but itii 
we shall see, it is now tlm almost imivifrsfil primticf? to netil'y 
the oil, the larger factories rectifying their own pnidiicts. 
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The Yield of Crude Products in: Rosin Distillation. 

.The amount of the products obtained depends mainly upon 
two factors, the nature of the rosin, and the w^ay in which the 
distillation is conducted. As regards the rosin two lots of com¬ 
mercial rosin are never exactly alike. Some on the market is so 
contaminated with earth and stones tliat it gives a decidedly low 
yield of distillation products. It also happens, but less com¬ 
monly, that the turpentine has not been thoroughly extracted 
from the rosin at the place of production. Such rosin may yield 
appreciable quantities of turpentine oil at the commencement of 
the distillation. This is to the advantage of the rosin oil distiller, 
as oil of turpentine is a valuable product. 

Hence to obtain reliable data of the yield we must confine 
ourselves to rosin free from mechanical impurities. It is there¬ 
fore advisable to add to the distilling apparatus one for melting 
and filtering the rosin. 

The way in which the distillation is caxTied out has great- 
influence both on the amount and on the nature of the products. 
If the rosin is rapidly brought to a very high temperature, we 
get far more gas than when the temperature is raised gradually,, 
with intervals during which it is kept constant. It is therefore 
. essential to bring the temperature at the beginning of the distil¬ 
lation to about 120° C., and keep it there as long as the distillate 
flows freely. At this temperature the liquid always contains 
acetic acid together with water and can be used for the produc¬ 
tion of that acid. • When the flow has nearly ceased, but not 
before, the temperature is raised, to 160° C. and kept at that till 
the flow again nearly ceases. The temperature is then again 
raised, and the process is continued step by step, keeping each 
successive temperature steady as long as it yields a fair amount 
of liquid distillate. Finally, when a temperature of 360° has been 
reached, the distillation may be regarded as finished, nothing 
remaining in the still but melted pitch. 

Although the various oils in the first distillate must be 
separated, by a subsequent rectification, care has to be taken 
during the first distillation to change the receiver every time the 
temperature is raised. In this way a good deal of separation of 
the oils is effected and the rectification is greatly assisted. This 
affords a strong reason for effecting the distillation with super- 
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ins'i'iiWiATidX cl' i;i:siNs. 

lieated steam, as in that way nnly can tin* tuiv |»p 
regulated acciirat(‘ly «‘ii(>n;^di tn ^ 1 “’ suecf^siia* r|f\atiun^ at 
the proper int(‘rvads. !I(jw ^^rrai is tin* iidliC'iir** »»! variutiH 
methods of distillation u])on ilto yii*ld, is slaiwii hy flu' t‘»||Mwiiiy 
cixaioples oF actual rosuHs ohiaiictl hy \'ariniis iiiainifaii 
Fiv(i liundred poiiinls of Anioric^ati ro^il^ 

\ ..I, \ 

Light resin nil artd iwid wni.rr .... In a*. -n i--' 

Heavy rr‘Hin oil (cnnh? disf 11 *' o ,, 

Pitch.•• C' 

^ftaneH . . . . . • • • • ’» •« 

That thesci r(‘sult.s an* vahn*l<’ssapp^sirs fnaii lim 101-1*11111^! oh*** 

that No. "1 ^iv(‘H 470 !h., i.o. .40 Ih. 1 i*ns thiiii tim imhih 

Sonujwhat n(‘arer ilio truth an* tin* r«*-sii!ts Im !«» 

Two humlred pounds of rosin yui\o >.. 


linriinc 



? ' * h*. 

Hesin fil 



IVr.f 

<](tkf5 .... 




Walnr ami ficctic iiciil 



. . . . » 0 

(hiK ami loss 



10‘^* 


Even the.st* result‘d, liowevcr, iippoar of liiih' i’»ir flm 

yield of [unoline, i.ct. that- pari th** <iisti!liito liiivin^f a 
_^ravity below 011, is strikiiigfl\* hniiill, only Hi |if*r of 

tlui total rosin, ilie biei that Ihi* n-sidiio is M-jii-ii j|i*, fukn ^tiid 
not pitch, together with the liyuiroh For o;is ajpi I lint 

th(^ <listillation was iinproperly !*c>ndiictc*i. Tie* f*uiifriilh *4 flp' 
still must have bcc‘n rapidly broii;^!it tc^ a lii|^li 1 ho 

hi|^h in Fact tliat the pitch was di‘f!«*iii|M>Hei| and mki-d, and laror 
<juantities of <^aH w«*re formed. Tie* followiii|^ resiili^ 
obtained with tlej appnratiiH of Kriiiiier iiipI liiiiiiiiier froiti 
10,000 1}>. of rosin in round iiiiinljers:-- 

Tight roshi oil (remhi coicairel Miiii iii. 

Pale yellow refill oil ........ ,, 

Blue roHin oil 

CJreen rosin oi! ......... ,, 

The nmst accurate data we {wihhchs of fin* yiehi of llie various 
-<listillation produetH are, however, lliosi* obt-aiiied by tbi^ rlniiiivt 
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Thenius. He gives the following average yields in percentage 
of the weight of rosin used:— 


Acid water 

Light crude rosin oil 

Heavy „ „ „ 

So-called train oil . 

Pitch 

Gases 


5-7 

11-4 (specific gravity 0*89) 

50*0 (blue with specific gravity 0-93) 
10*4 (specific gravity 0*94) 


18-5 

4-0 


If the distillation apparatus permits the greatest possible uni¬ 
formity in heating the whole mass of rosin, the quantities of the 
various products are entirely different, much larger quantities of 
pinoline (camphene) being obtained, and this must be regarded 
as a better result, seeing that the light oils are more valuable 
than the heavy ones. 

It is well known that the resins are very bad conductors of 
heat, so that it is very difficult to heat large quantities of rosin 
in a uniform manner. In using a naked fire, the rosin next the 
sides of the still may be fully decomposed, when the innermost 
portions of the mass have hardly begun to yield any distillate.. 
By far the easiest way of heating the rosin uniformly through 
and through is to use superheated steam, so that distillation by 
its aid is the only really rational method. 












(^HAFTER VIL 

THE NATHUE C)E THE C’llf'DE ITtHlirET;-*. 

In factoricH with ])riuiitiiv(* pliiiiE iti whirh thi* diHlilliififin nf tip* 
renin wan carriofl cait ovt^r a iiak^d firf% lai att*‘iffififi was pairl Ui 
the Heparation of tla^ vari^nisoils to ilioir Foiiiiij^^ [loinlH 

and npeeific i^ravitioH, all of iiuaa, ii|^dit mid Iioiivy iilikt*, ti dii»r 
collocted ill th(^ Kauai naudvor. T!HOH<*paratioii %%oih rtlhoti'd sulidy 
after the first distillation. 

In this way a di.stillat4» was olitaiiu'd I'liryiii^ in r'nioiir froiii 
a pale yellow to a dark brown. E?c|r‘riiiuei* has Hlumii tlmt tln» 
ago of the roHin when it is dintilloil has a imtiibh* oit flu* 

•colour of the diHlillatis Old dark rosiit itlwiiys gives ii diirkin* oil 
than pale soft resin. When plant of inori* inodprii eoiisiriniitai 
is used which efieets some Hvimmium, if oiily piirtiak of tin* 
varions oils, during the eourne of tJie first diMtilljititiii the iight oil 
comes over Kr8t. This iii its crude stiife k pule or dark y*d!o%v. 
The heavy oils which follow iin* brown. Am ihe diNtillnf inn prii, 
ceeds, the oils come over darker iiiid diirkt*r iiiui fimilly iitlnin 
very dark, brown indecMk 

All thci crude diHtilliiteB nhom* fluoreHceiice, The liglif nik 
have a bluish shimmer, Imi the heavy oik stuiw ii f4troiig liiin* 
shimmer. Tlie fluorescu^iu’e of the lust dkiiiliiteM n diMlineily 
p-een shade. If crude nisin oil is kept wben^ iiir him Mmmn U$ 
it, even to a limited (txteuR tht* wlifile liiiitid iisMiiifieH ii def:?|i liliii* 
colour, and is then a Hpedal article of Cfiiniiiemt kiiomui hm " blue 
oir'. Some makers ako diKtinguisli the oik which hIiow ii iiior»» 
or less pronounced green or brownish-olivu ns *‘gri*oii oil or 
train oiTb 

Together with the liquid products, the diwtilliifcbii gives ii large 
quantity of gas, which when lightecl biiriw with ii \*f*ry liriglit 
light, far exceeding coal giis in illumiiiiiting pmn\ Ileiicc! roMiii 

ilO) 
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rwi 1 h» UHt*cl v«‘ry luh'imiai^ctouHly for piirpoHCH 

or m li 

llvfarv llip oiln propoi; a waiciry cliHtillaio coinoH ovco* which 
coiitaiiiHfi (*uiiHi4ia’alihH|Uiiiiiity of act*iic aci<l, and in workn wli(n'(‘. 
it is iiiiidr on a snflieiontly Iiir^n .scah% thin in us(*d for th<^ prepara¬ 
tion of port* acotir arid, or <»f tin* aCid-ait^H of liimt or iron. 

Winii tho distillfition lja« horn properly cornhicird, tin*, pit/cli 
reiitaiiiH ifi tin* slil! as ii thin black Ihpiid, which scihs on cooling 
a solid mass. If tin* bciitoin of ilm niill has }K‘,(‘n ov(n*h(‘.at/(‘d, 
part or nl! of flu* pitch is conv«‘rt4*«l into a Htiiny l)lack coke, Tuiieh 
rosi'inblin; 4 ‘ ordinary coke pro<lnced from coal ddiiH ronin eokc^ 
inakt's exfoliciit fin*!, 

TifK riiEMlOAL CjuXHTITrrENTS OF ItosiN Ou.. 

Uo^^iii oil IniH II very coinplicatfsl clicmieiU composition. Al- 
tiioti;r|i iiiiiny chi'niistH liiivi* workecl at it, wo cannot as y(‘t coin 
hider flint I hi* siihjoct lii.iH bwai t.horou<rhly inveHt%ated. All rosin 
oils consist of iivilrocarhons belon^in^ to the. family of tce'pencH 
and itho of siiiallcr quiiiifiticH of bamary compounds of th<^ nature 
of iildc!tyd»u Tiic licHt invf!Ht%ated of all tlie rosin oils arc*, tine 
** oils/* or “ roMtci cHHcmcitf* and the? work has beam chiefly 
done by l^illctier mid Waltcnn TIichc^ cheunists puriBcsl the? rosin 
cHHeiice of comiitfU’ce with Hulpliuric acifl and caustic potash lye?, 
mid tliim friictioiiiilly disiill<?d the produc*,t tlicy ohtaim?d with 
ciirefiil oliscrviitioiw of the boiling points. By this m<?thod tlu?y 
pr«*piircf! tli<* tdltowiri|^ constituoriis of light rosin oil in a pure 
stiite 

Himi fi'^wjptdlut at This isa colourless mobiles 

iiijiiid liiirkeiieil fieitficr by air nor by light. It has a pheasant 
Miiiclh a liigli refriictive index, and will dissolve (?asily in ah^ohul, 
hut not ill water. It also dissolves in ether and in c3SHC‘niial and 
fatty oils, ft bus ii spicy burning taste and a specific gravity of 
11*811. It biils lit about 108'* (1 It is an isorncir of toluol, having 
the formII114 

iMinyi (Hmin in ohtaine<l in the? fractional dis- 

tillntioii of resin essence when tlie temperature lias rismi to 150^' 
(1, tlie lioilirig |K)int of the liquid It is colourleas, hut less 
fiiohile thiin riisiii-naphtha. It has a sfiecific gravity of D’HO, a 
hitter acrid taste, and is an isomer of cumol (Cyllp^). 
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Retinol {Rosin Train OIL). .Thin at *i4tt and lian 

a specific gravity of Of). Jt is a cl^ar ca4o!irh‘ss li<|iiid iiarki*iii‘il 
by light. It ]ias neither siiiell nor taste and is naiiarkahlf* for 
its great solvent j)OW(a’ for sulphnr. Its fornnilji is i 

Resisterene {Rosin-tallow). .^--Thih eoiiHistH of the disiillation 

products of rosin whieli come cA-er hi-tween 25(1 and -150 . At 
ordinary temperature it is a solid crystalline Mtbhtanee, fusing at 
67° and boiling at *125'. It is .soluble, in ethei% ahsoiiite alrolmb 
essential oils, and iicpiid hydroearbons. 

As in i*ectilying rosin oils on a large sciile lime or father alkalii’g 
are much usefl to fna* tins producf.s from aeid. vari*>iiH 
have investigated tin? laliaviour of rosin wlion it is distilb'd, not. 
by its(‘Jf but mixed with lime. In <me investigaiitai by Fromy 
the rosin was mixial with (‘ight times its weight id* liino, this pro¬ 
portion Ixung chos(m to discover tin* aeliim fd’ tho aikiili iipifii the 
rosin. Iri practic(i the aanount of lime iisf*d is of ci>iii>e iniieli 
smalha*, so that less of the products to !»* now meiif iomsi iiiH be 
obtained in the distillate. 

In distilling rosin with liimn we gfU, fogetlim'm itij smni! 
tities ol sevcu*al (d/her bodies, mainly two Mibsfaiices, wliieh are 

of technical intm-est:— 

Resinon and Resinon is a very mofiiie rolonrh'SH 

liquid with a sharp burning taste. It, in very iiifliiiiiiiialde imd 
boils at 78 G. liesineon iNalsat I4H , is less tiinbiie titan re^^iiioiy 
has a less pungent taste, and is less miliibli* in f^pirif ft is eiu-* 
tain that (piantitit^s of thesi* two Iiodii*s iir** presr'iil iii 

rosin oils whicli have been rectified wifJi liims 

Later researches }>y Henard and lleillicdot on the eimmtutkrn 
of rosin oil led them to infer that it is a iidxiiire of threi' hv*lr*e 
carbons only. Idiey say that the portifui lioiling betwi^eii :|llb 
and 460 G. consists of two of thcHig diterebeiitliylmie ft i liial 
didcccne 1 he third Iiytlroearlion in culled dilerelciithyl 

and forms theJargiHt part of the oil Uh rormiila in 
boils between 344'' and 346 , has a Hperifie gravity of OtlilMH. iiiifl 
is an oily colourless liijiiid. Aecorfliiig to Ifeitiird, the itvi*fiige 
composition of rosin oil is 

Diterobenthyl Bcitlmg pmnt • if# aaiV’ I . mi pi-r r##r,.t 

MtorotMjnthylone C„ir„ . ^ 

Dideeene „ W .. n;i?/ i *. in 




CHAPTEE VIII 


THE REGTIEICATION OP ROSIN OIL. 

If the distillation is so conducted that all the products are coU 
lected in the same receiver, a separation afterwards by rectifica¬ 
tion of the light and heavy oils is indispensable. If the distilling 
apparatus could be arranged for fractional distillation this separa¬ 
tion could be effected without further treatment, but with the 
very large quantities of rosin that are treated, this is scarcely 
possible, so that the fractionation must be done by means of a 
subsequent rectification. 

The rectification can, however, be greatly simplified by collect¬ 
ing the first products of the crude distillates separately in two- 
portions. Several lots of each of these will give enough liquid 
for one rectification. If the final distillates are also collected in 
two separate portions according to the temperatures at which 
they came over, the rectification can be carried out in a very 
complete and simple manner. In many factories the rectification, 
is still performed in a very primitive way. The foreman judges of 
the progress of the distillation simply by the appearance of the 
distillate without giving any attention either to its boiling point 
or to its specific gravity. It is easy to see that a sharp separa¬ 
tion of light, medium and heavy oils cannot be secured in such a 
manner. Both boiling point and specific gravity must be attended 
to in accurate fractionation and hence a thermometer must be 
put into the still and a hydrometer into the receiver. In working 
up the first portions of the crude distillate, which consist for the 
most part of the light oils, we observe that the thermometer after 
rising to a certain point remains stationary for a time, duiing 
which the hydrometer shows a constant specific gravity of the 
distillate. Presently, however, the stream from the worm slackens, 
and finally stops altogether. This shows that all the light oils- 
have come over and that heavy oils only remain in the still 
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DISTriJ^ATlOX OF UKSINS. 


These arc r(3iiK)vo(I and (listillod with thi* pinlifai i»f tho 

■crude distillates 

If the li^lit oils coiitain water they froth vi*ry iniieli diiriuo 
rectification and may hoil oven* e‘ven if only I w»i4liirds ftiH. Hn. 
remedy is, of course, to separate t-he wider as fur jiohnihlt. |,i*. 
fore rectifyin^j^. This is done ly (*olleetiii^^ n !ar;(»* t|iii 4 iitiiy i,f 
the first crude distillat<i ami allowin;^ it to .stami reeli lira » 

tion until all the oils have riscni to the surface and i«*iidrt!y ehsar 
water can he drawn off from Indow tlcnn. Tin* wafer drawn off 
will be opalesctint as lono* as tie* .sepanilifm not 

In distillin^^ tin? li^dit oils it is advisable to keep fli«^ rei*f*;\er 
unchan^nsl whiles thc^ dist.illid.e shows a spisifie ^rnivity ifid»av 0'H!f| 
or 0*805 at the most. When the hyilroineter hIpiwh that this 
specific ^o-avity has been rea-cheil tie* reendver is eliaii^jed, bf-ejiiiNi* 
the next portion of distillate beloii^e4 f,, fh,. hpayv nilH. IT*, 
small quantities of hVhi cuIh that have not yef CfiiJii* iiirr life 
recovered in the rectificatiem a! the heavy ftib. 

H(3avy oils are, collected while the *^pef!itir era^ilv is 
from 0*805 to 0'!KI5. fletweim these lire i»btaiiii‘d what 

may be called ** heavy blue cals k 1 In* feiiiperaiiiri* is 
280'’' 0., ami the cliHiillate hus a full wiiie-yidiem' colfitir, is 
opaloHcent ami .shown a iiliH- fluurcsci-tjci! at tltc 'rii.- 

heavy oils witii a j^reater Hjii-cifif; ;j;ravity thati (f!(;t.’»arc hruviiiisb 

opalesceiifc, and hav(! a ^ri'onish lluuresfcii<;i< af Jin* t»dj,'»'s, 'Jlndr 
ayerage specific j,a-avi{,y is 0-!)40aiitl they an- kt»«»wn hy fh.* imtm- 
•of brown rosin oil or train oil. 

If a still heated hy superheatetl steaiii is UH«*d the foihovinj,. 
are the avera^ts yields of the varioiiH pnKiuets itt {(ereentnoi* of 
the raw oil:— 

Haw light rofthi oil 
liaw heavy bhin rosiii oil 
Haw brown rogiii till . 

Pitch .... 

Water and acetic ac'ld 

The FuitiFichvrfox of Hokix Om. 

Ihe forei^oiriK remarks lire concerned wdth t!ii*«epiiri 4 tiiin froiii 

one another of the three chief prodnehs of the distillation %rithout 
freeing them from the small tjiiantities of other sijbHtHn«>s which 
they contain, and which although wnal! iti fjtwrititv cling to them 


ll’i’. 0 . 13 
■IW .. 
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■with great pertinacity. The further purification from these is a 
chemical and not a distillation process. The impurities consist 
chiefly of free acids together with small quantities of esters of 
the acids, so that alkalis are used for the purification, e.g. quick¬ 
lime or caustic soda. Some processes less employed in actual 
practice are based on the use of powerful oxidizing agents, such 
as nitric acid or a mixture of peroxide of lead and hydrochloric 
acid. Of late sulphuric acid has been extensively utilized in 
purifying the heavy oils. 

Of the two alkalis, lime has the advantage in respect of cost, 
but caustic soda in respect of convenience, for the lime in removing 
the impurities forms with some of them difficultly soluble com¬ 
pounds which renders the cleaning of the apparatus troublesome. 
Caustic soda on the other hand forms (with the impurities) soluble 
compounds which can be rinsed out without difficulty. Besides, 
the progress of chemical industries has now resulted in caustic 
«oda being so cheap that for our purpose the excess cost over 
quicklime is really of little importance compared with the superior 
advantages which it confers. In purifying light rosin oils, it is 
a great point to obtain a colourless product, for such only are 
suitable for illuminating purposes. 

The Purification of Pinoline or Camphene. 

Pinoline or camphene is the commercial name of light rosin 
oil which has been purified till it is colourless. Before petroleum 
had attained its present pre-eminence as a fuel for lamps, pinoline 
was a far more important substance than it now is, for it was the 
only liquid which would give a pure white light without smoke. 
Even at the present time for the uses to which it is put it must 
still be brought to a high state of purity. 

To purify pinoline with caustic soda ’about 2 lb. of the solid 
hydrate are required for every 100 lb. of the oil, this being used 
dissolved in about 2-J gallons of water. The oil is run into a 
vessel provided with a stirrer and when the latter has been set 
going the soda lye is run in in a thin stream. As scon as all the 
lye is in the stirrer is stopped, and after settling, the oil is run 
into the still and quickly heated till the first drops of distillate 
appear. The heat is then regulated so that the distillate comes 
over in only a thin stream. It often happens that at the begin- 
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ning of the distillation a little liciiiid of a palf yidlmv culonr 
comes over, this hein^^ repeated towards the eitd. f 1 m*m* first 
and last distillatt^s our-.therefoiv. colleeted heparately to hi* n*. 
purified later.1 Tla^ intmanediate portions are rohmrli--. !ia%v uit 
a^^^recahle smell, and consist of pure pinoline. Tlw purity of 
pinoline is generally jnd^oal !»y its heliavionr wlnui shaken up in 
a bottle. Th(‘ air\should imi thicken it or turn if hmwii. It. 
sliouhl alsojburu iti a i^ood piUrolenin lamp with ii briylit fhiiin* 
without sinok(‘ and leave* no n‘sidn<* on the wiek. 

Pinolhudwas fonmndy purified with a iiiixiuro of eiiiiH-fif linn- 
and carbonates of soda, wliich fomi eaustic sifda and <‘itrhe»iiiil»‘ of 
lime during th(‘/proce‘Ss. Ho* latter Indni^ iiiMdiilh* 
trouble ill eh*aning enit the* still. Thi* edd iiietlee*! Oi put 
into the still ICH) yoilhms of \vat<*r eamtainin*,^ !!♦. i.f ntrltonii!** 
of soda in soliitiem. A humlreei peiiinds <d f|iiiek!iiiif* fla'ii 
put in for I(K) i^^allons oi th<*c*ru«h* li^ht oil Ihe Iwdliii^ at!»utd' 
in^ distillaticm mixe*<l the* liepiiels. ft is I'lisy fo o”*-* ihat tiiis 
proc(*HH ^ivexs more* treaihh* than tin* use* ed e‘atistic and iii 

large faetorie^s it is almost enlin*ly aliiiii«ioiied. 


ThK IdJHIFIOATieiX <»F THE 1!K,U‘V !Ims|X U||,^. 

The caree to be* best owes! upon the purifieiit if *ii of llie lieiivy 
oils depemds u])on tlie ns<* fe-r wliie*h the*y nr*' I Ip* 

purification consists in ele‘oelferiziitioii, in the remoaiil oi Irei- iieid, 
and in the dcHtruction of tin* suhstanears which ciiusi* i!p' fliioio 
escence. A firnt-clasH product must he of a piil»* yelhiw redoiir 
and have neiithe*r fluore‘hC!ence inr stnell. Siicli is llie id 

purification reejuired for a luhriciini, for it is only smdi iiii oil 
that is witlmiit actieai on tin* metiils with widcli it. c* iip-s into 
contact in machinery. 

Much hemvy oil, howe*ver, is used for curt grciisc. fli*re fin* 
fluorescence, and smell inie not of gre*iit importiiiicio so tliiit the 
purificition can lai confined to the re*iiio%‘i4l eif itcifl. Tin* smite 
applies to heavy rosin oils intemlee! lor the iiiiiiiiifiirtiire of Ifitiip- 

blaek or of printer’s ink. 

All the purification proccssi's then incliide it dostriiefion or 
neutralization of any free acie! prewuit, cwiibitied if iii*eeHsiiry 
with the removal of tlie fluoresceiiciMiiKl of tlieodorfiiiH iiiipiiriiiis. 
The chemicals used can he classed into two grfiiip^, iiiiiieriil aeidii 
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•and caustic alkalis. Proper use of either will secure the result 
desired, but if caustic alkalis are used the by-products accompany¬ 
ing the purified oil are of value, whereby their use is to be preferred 
to that of mineral acid on financial grounds. We shall proceed 
to describe tlic most important of the many methods which have 
been devised, with the prefatory remark that many* new processes 
have been boomed as important improvements when'the changes 
were simply made for the sake of novelty. 

The Herrbubger Purification Method. 

This process although rather expensive gives a perfectly 
•colourless oil quite free from smell and fluorescence, and hence 
.as regards the quality of the product, answers every require¬ 
ment. To produce this highly purified oil we must confine our- 
•selves to the second, third and fourth fractions of the rosin 
■distillate, and as the purification is easier the less the distillate 
has been exposed to the air, it should follow the distillation as 
•closely as convenient. If this cannot be done the oil must be 
kept in full air-tight vessels duidng the interval. 

The oil to be purified is heated by a steam coil in a wooden 
.vat provided with a stirrer. With continual stirring the tempera¬ 
ture is gradually and steadily raised to 43’’ C. When this 
point is reached 5 lb. of nitric acid of 1*2 specific gravity to 
every 100 lb. of oil is run in in a thin stream. When all the 
acid has been stirred in the rouser is stopped, and the mass is left 
•at rest for five to six hours. During this time the acid oxidizes 
the impurities which form a tarry sediment. To ensure complete 
.settlement the oil must be kept fluid by maintaining a tempera¬ 
ture of about 40° 0. during the precipitation. The sediment is 
then withdrawn by a cock at the bottom of the vat. The oil 
remaining in the vat is washed again and again, each time by 
•stirring it up in about a fifth of its bulk of hot water, until after 
.standing the water can be run off quite colourless. The separated 
oil is then rectified with 2 per cent of its weight of caustic soda 
lye of 25° B. which removes the last traces of acid. On dis¬ 
tilling this mixture of washed oil and caustic soda we get first 
.a dark yellow distillate having a powerful odour. This is collected 
•separately and mixed with some crude oil for another rectification. 
There follows a pure distillate and at the end of the distillation 
we get a little more yellow oil. The smell of this last fraction 
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is, however, very slight and can Ih‘ ri‘iiiovi*«I hy In thif 

air fora few days. d\)g(‘t tlie greatest possililf aiiitaint of eoliair- 
lesH distillate, th(.i distillation must proeeefl vi-ry slou iy and the 
condensation must he thoroughly eflieient. rnlfsh two 

conditions an*, fulfilhd none of the di.stilliiie is i‘Vi'r really eohair- 
less. 

Tlie characteristie leature of Ileirlinr'.fer’.H |»r»tef*h% is ihi* mn 
of nitric acid. This ])ow(*j’fnl <e\'idizin^ nit nite.s tlif» jilituailic! 

substances in the j’osin oil, forndiii^’ hotIi»*h «riliih!*' in wnti^r, 
especially in hot water, so that the ahove deMuahed of the 

oil removes tinnn c*ntirt‘ly. The tarry sediiiieiit of the 

products of the action (d* the acid upon other whose* 

nature is as yet hut iinpm'reetly uiiili*rhtf«»d. 

The Kiiamkk axo Flammeu FimirioATiox MEtfino 

This process eoiLsists in treatiiimit with eoiireiitrateil eiiii»^tir 
soda lye followed hy pansin^ a .strong eiirr«*iif of iiir fora loii|r 

time through the heated oil. In thin way very laroe »|iiafifttien 
of oxy^mn arehrou|^ht iiitoeonfiict with tliiMdliif a hi^^li feiiijieni- 
turn exertin^Mipon it an action similar to ilint protiured by tlio 
nitric acid in the llerrhiirger proci^ss coiivertin^r n niiinlirr flii* 

impurities into tar»Iike ImmIiph. 

Accordi!)|^ to the patent hpeeificatiiiii th » ih ciirrleil 

out as folhjWH 

The yellow oil is placed in ii vat wliieh coiitaiiih n ndl 

openini^ freely into the oil Iler»! flie oil in ijiiiekly liroii|^dit ti^ 
the boil hy steam at iilamt three iiliitoHpliereh Ah 

as the hoilin^^ t(*mperittiiri* Is reach**#!, Ii Ih, of mimfJr Moiin of 
3 tr B. ar«^ run in for every HMt Ih, of nil, niid tli*^ h mu^ 

tinued until asamph*. of tin* c*oiitenfK of fJie val. ^i*piiriitf*^ ijuif*k!y 
into an oily ami a watery layer on Tlim tliitt 

the alkali has compliitely Haponified the 

present. When tins saponificaiioii in iiicriiiiplete a i4niii|ilp re¬ 
mains turbid and dark brown hir a Vf*ry lime. 

The contents are now left tfiKtiinii till tin? nil huH foriiied ii 
clear layer alcove the Hfdutioti of nmin soup. Ilm hitter Ih tlieit 
run off and replaced hy wiiter, the viilttiiiii of which w eijiiiil m 
one quarter of that of tlie oil Boiling i« then resiitiied ami kfipt 
up till a sample separatcH quickly on 0>oiini(. Tin; muitcr im iliitii 



'nn*: iu^ctification of kokik oiii. 


79 


niii oiY (iml witli tho soap nolutioii proviouwly witJidrawn 

for flirtI mt mauipulaiion. 

Tlio oil iH mm tninHff‘rn‘(l io a vafc with a falHC bottom and a 
Ktoam ooil. Haro tin* oil is luoihal as (juickly as possible*, to (Uf or 
H9 i\, at tlio Hiuno iimo a blast of air is blown thronp^h it in a 
iimnbi‘r of tiiio HtroamSs by moans of an injetetor. Aftea* tlu^ blow- 
in|^ lias lastorl for tbn*o hours, the bunperaturc) is raised io 100" 
11 and the lilast is imn’eased. The nisuliin^^ oxidation further 
niLneH tie* ti*iiipiu*atuni io I Hb or eveui 115“ (1, the end of the 
}>roet‘HH beiii;( imlic*atc»d wlum the tempeu’atun^ ecasejs to risee 

This proet*HH ^ives lat oil cjuiie, fre^e from acid and from tluores- 
eeiiei*. The smell in, bo\V(‘Ver^ not entiredy reinovcid, although it 
bf*eoiiii‘H very sli^lit. 

The roHiiosoap solution obtaiiusl as ahovci d(^Hcribed (uui b<^ 
iiiixefi with other soap in the eours(i of manufacture, or can be 
iisei! for niakiii;^ r<*Hinie acid by the followin^^ process 

A stream of carbonic acid is passed ihrou|^h the solution until 
it ceiiHi'M to be aliHorbed. The solution soon b(*.com(tH turbid with 
resinic acid liberatcil hy tin*, carbon dioxidt^ from the soap. The 
precipitated cloin of ri'Hinie acid an*, collected and distilhid with 
the next lot fd' rosin, while, the sedution from which tiny are re- 
iiiov4*t{ and wdiicli eemHists simply of carbonate of soda, can be? 
used for the preparation of caustic soda by nnuins of cpiicklime. 

The W. Keliie PuiuFtCATjox Muthoo. 

TliiM proeesH diffem from timt of Kramer and Klammer in that 
no iMiriitioriof the oil follows the treatment with (*,auHtic soda lye; 
KcUm* mm 16 litres of caustic soda lye of speed fie iL^ravity 1*115 
for every 100 kiloKrams raw oil and lieats to a tcunperaturo 
<d‘ 120‘M1 Tills quantity of lye cannot, liowevm% Ihj rcganhsl 
as an inviiriiible quantity. Some crude oils will inuid more^ 
otIn*rH If'Ks. ''fhe cliief aim of the process, as is tlie ease with all 
thoHc, ill wdiieh caustic soda is used, is tins Haponifiiration of tlie 
renin acids in the. crinle oil, and as their amount varies, thc^ amount 
of lye requires! will vary in proportion. 

There are certain practical tests for ascertaining whether 
suflicient caustic soda lye has been used. If a sample is dark 
brown after long boiling and quickly separates into two layers 
on stiinding, a clear palct oil-layer above with a dark brown soap 
solution below, c^xactly the riglit amount of lye has been usecl. 
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DISTILLATroX OF UHSIXS. 


If solid matter is sc(in iloatin^^ in the })rowii soap s()luti(m, too 
little water is pr(!S(mt to dissolve all tie*, soap. In tluH ease, if 
some hot water is a<lded the solid llak(‘s will disappear. 

Aceordin^^ to K{d))e it is of special iinj)ortanee to keep the 
temperature strictly ])(dAve(*n eeriain iiniita !)urin|^^ the limi* 
siibse([uent to the half»hours lK)iline' of the oil with the lye, tin* 
temperature must not fall helow 50', or risf* above 05 , l*elf»w 
50" the oil is thick, and is tlnaadon* uiiuhh‘ to ristM|uiekly eiaiueli 
above the soap solution. Jf tla^ ieinpfo’ature i^xe.eetls 05 tliedark 
coloured soap solution imparts sorne of its cohiiirin^* matte!* tti the 
oil. 

After Hipeated tnaitnumt with water tin* oil is pul into !ar; 4 e 
flat pans in which it is ke])t at a tiunpiU'ature of Otr to hO’ t h for 
,a f(iw days. Water ami volatile oils then escatpe from it by eva¬ 
poration. At tin* satm* time tin* tluoreseent hodii‘.s ar«* wholly 
destroycnl, and the* major port-ion of the odo!*ous bo<iii‘.s als«» dis- 
app(iars, leaving a ]>ah*. yellow oil ahmiHt entirely ili’Htifute of 
smell. It is easy to see tliat the lengthy heating of flte oil in 
shallow vesseds cAoiporat-es sojiie suhstam^eH ami oxidi/a*N others 
just as th(5 air l)last does in tln^ Kramer-Klammer proet^hs. 

The Hoffmax Pi’uifioatiox Mkthoio 

This purification process is ha.s«!<l upon the fiict that fuming 
sulphuric acid destroys thi*. impiiriti(‘M in the crude oil. f loflinan 
gives the following dinadmais. Heat 200 lb. of t!ie oil in a pan 
till it is of a thin consistency. Then reiiio%’e the pan from the 
fire and drop into it, wdtli contimial ntirring, 0 Hi. of fumiiig sub 
phuric acid. Continue stirring for half an Imitr after tlii* arid 
is all in, tlum allow ilui mixture to stand for tw<*lve hoiins. At 
the expiration of this time the clear oil in ladled off from ihi* 
sediment and washed with hot water till the water cmiHes to ac¬ 
quire an acid reaction to blue litmuK papm*. IliiH tr«*aimimt wiili 
fuming sulphuric acid gives an oil of a rather iliirk yellow, and 
having a slight smell, hut no fluorf‘,scenci!. To otitiiiii the oil pah* 
and entirely wdthout odour, a secemd treaimient imwt be rcHorted 
to which may be regarded m mi oxidation and bleaching proccHS. 

Every 100 lb. of oil is shaken witli 1 II). of water in a glass 
flask, and then treated with H 11). of hy<!roc!iloric acid previously 
■diluted with 1 gallon of water. The acid is gritdiially Htirrcal 
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into tht‘ oil. are next added 1 11). of red lead and 5 lb. 

more of the dilute acid. The? wholes maMS is ri‘.p(iafc(Mlly Hhak(Ui 
lip in tlu^ flask during several days. I'hc oil is then (hicanted 
from tile precipitai(‘. ami washed with water till th(‘. wash watei 
has no acid reaction. The oil is finally expos(Ml for a week in 
white, ^lass flasks to ila^ full rays of the sun. ft is said that tluj 
filial jiroduetion is a very pale yellow oil, whicli answers excel¬ 
lently as a luliricant when mixcul with lialf its volume of a fatty 
oil. 

Thc^ various processes for rosin oil purification just described 
eiui/didy all produce a non-fluorescmit acid-free oil with vmy 
little smell, hut the cost of carrying tlusm out varies consi<leral)ly. 
That of Hoffman is the most expensiva^. of all, for it re(|uires a 
<!onsidc‘rahh* (piantity of cluunicals, and (wem tIuuiL a special 
hlf*achin^ of tln^ oil hy li^ht is riMpiired to rmidcr it sufficiently 
pale.. 

It is Hcarctdy neeessn,ry to say that the lasst proc(‘.Hs for puri- 
fyin|^ rosin oil is not one that givcis worthl(‘Hs liy-piroducts, or 
mich as are oidy available as fuel at thu best, hut one which en¬ 
ables the impuritit*H removx‘d from tlui oil to 1x5 usial 

According to our experiemee the best method is that in which 

purification is effected with caustic soda ly<i, for the consider- 
alile (|uantity of resin acid occurring in all crud(5 oils forms rosin 
soap with the Bo<la. The soap can he rc^covered either hy (evapor¬ 
ation of thee solutions and can he used hy the rosin factory, or 
sold to soap iKiihers for admixtune with common soaps. But as 
eaustie soda alone will not ^dve a product of sufficient purity thee 
ineatnnmt with the alkali must 1x5 followcal not oidy hy washing* 
hut hy a further purification. As this is always dom^ hy oxida¬ 
tion, it can he efie.cted either hy nitric add or with ilu*. aid of 
heat by a blast of air maintained for a sufficient tinuL 

In whatm'er manner tint oil has been purified it ndains in 
most caH(*H a paht yedlow colour. To get rid of this, as well as of 
tint last traces of smeil, it is much to be recomm(md(td that tint 
oil should he (*xposed to the sun in large glass flasks (the glass 
must h(* white) for a time varying with the stnmgtli of tint 
sunlight. As a rule about two wixtks' exposure is sufficimit, the 
final result being tint purest product that can he olitained from 
rosin diHiillat(‘H, lint flasks must he (piite full and stoppeixd 
air-tight. 

(> 
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Distillation of Hosix with Alkalis. 

If rosin is <IiHtillc(l dry ])y itself, io^^etlior with tlie rnsiii oils 
and ^asos, a eoiisi(l(*ral)le quantity of acitl |iass(*s ovor with iho 
oil an<1 dissolves in it: this must 1 h‘ s(i]»arat<‘d from it hy one 
of the ])r(^vious]y deserih(Ml nsTliods: 

There is, howev(OL a specdai imdhod of <list illation whieh pn*- 
vents any acid comin^^ over witli the <listillat.e keejani^ it hac'k in 
the still, ddiis nicithod consists in usin<^ alkali in the still alon;^ 
with the rosin ; all iln^ acids tlnm comhine with fin* alkali as they 
are foniK^d and ar(‘-eonv(‘rt(Ml into soap-like products, for tliis 
])ur])OS(i two aJkalis ani availahh*, (*austie lime h|uiek!iiiie^, and 
caustic soda, ddie formin'has the advanta^’e of h»dii;( tie* eheapt'r 
of th(‘- two, till*, latter of fonnin^^ utilizahle suiui>le sills with the 
resin acid. If (juicklimi^ is used, tJie md\' way of separatthe 
acid from the limi^. soap is to hoil it with dilute .stilpliiirie acid, 
when the lime, is precipitated as sulphate, and tin* lihemfeii 
riisiiiic acid collects in clots winch tloai ahout in the li<|iiid. These 
clots can 1 ) 1 ^ distilhid with a char;^f‘ of rosin. It is mtich simpler, 
how(‘Vca*, to distil with caustfi* soda. A rather .stnai;: siilmioii of 
the alkali in wa.t(‘r is made and put aloii«.C witli tlie rosin into the 
still. Till* distillate is thim free from aeid frotii the he^iiiniiio, 
the, rosimsoila-soap solution can he easily removed, mid either 
concentratml hy further evaporat ion or In* used as an iiddition to 
an ordinary soap, d'his production of rosin soap in thi* stilt 
necessarily diminishes the yiehl of crmie oil, hut that ofitaiin^d is 
much easic*r to purify, hcssides whicdi the r«;.Hin soap remiiiniiie in 
the still is a very valuahh* product, t dthailntioii tiiis shown flmf. 
rosin distillation with caustic scala is more eeuiioiiiifail fliiiii dis-* 
tillatioii alom*. It must not he hu’^ottc n ihiii enuHtii' wwlii is used 
in the purification of the* crude* oil, and that the i|iiaiitity of the 
refined oil is nc'cessarily smiilhu* tlian thiii of tlie crude distillate. 

The amount of cjuickliim* or caustic sfida to Ih‘ iised for ii 
given ((uantity of rosin depemdH upon the origin iiiai thi* iigc of 
the latter. As a rule, howenauL from I# to !l per cent on tin* 
weight of the rosin, of either, is sufhcimii 

The Manufactiuik of (km Oil. 

The oil known as cod oil, or train oil, in minie in a spiscifil 
way, somewhat resembling the dintillation of rosin mdtti eiiiiMtic 
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scnla. llu‘ name (tod oi! is ii.s(‘,<l })e<'nns(‘. tlu^, oil has a cousishaicy 
rf‘sc!a})lini;^ tliat of |i;cuuiuo eo(l~liv<;r oil, so nuich so that it is 
usod for tlic adulteration of the latter. 

Cod (dl Is mad(‘ from tlu^ him*, oils of rosin distillation in tlie 
following manner ;.. 

The blue oils an* hoilnl with watca* for twcmty-four hours, 
the water heini^ nmewt^d as it (‘Vaporatt^s. Tins wat(‘.r is tlnsn 
run off and tin* in*eessary amount of eaustic soda ly(s of 87" B. is 
added to tins oil. Tim nssultin^^ saponilh'ation of tins ri*(*(s resin 
arid pi*odm'es a buttery, neai*ly solid mass, which is distilhsd as 
Ionian it continues to yield a li{(uid distillat(n Idns s(*,conds cod 
oil tlnis made is placed in an iron v(iss(d, havine on tlu^ hothiiu a., 
layer of powdered piaster of Paris. 1dm plashu- friu^s tlnjj oil 
from water, the result heine* a first (piality cod oil. 

CJod fdls art* rat.liei* yellow in (‘olour, hut are ahnost always 
the palest {»r all tin* rosiu oils. They should (ixhihit nothing 
more tlian a very faint hluish fluorescences. Cod oil diflers froin, 
the other kinds of rosin oil, a.lso in its sti’ikin^’ly hi^h boiling* 
point. Whihi tln^ Ijoiliri^ point of the* ordinary he‘avy eals is iti 
tin* nt*i^hheuirhoe)d ejf 21)0 (J., e*oel oils held at280" te) 240'*. Most, 
of the* sampl‘H we* have* t(*st(‘d he>ilcMl at 285 . 

d'uH CiKNKiiAr. PuonKirnKs or liosiN Oils. 

1dm prcHhiets put upeai the niarke‘4 as rosin e)ils hIhjw cejn- 
sielerahle <lit!er(‘nce‘S in propertie*H accoreliri^ ie) the* oxtemt to 
wliicdi tln‘y have lHfe*n refiin*d. ddie*y are^ li([uiels, arnl herini.^ me)rf^ 
or h'SK thiede, fleav in a mamn*r r(‘callin^ ve*ry olel linseuiel oil. 
ddu'ir cedour is usually yellow ea* oranee-yOlow, Init is sometimes 
a pure reel. 

Near tin* surfacj*. of rosin eal wln^n (‘Xamintal in a ^'iasH, hlut^ 
llina*e*.setein*e is aliinwt always ohseTVe.d, although it may he*, only 
vemy sli^hi. ddm snndl of a pre)peu’ly pr(‘.par(‘-d rosin oil is 
pleaiHiint, its speatific gravity should not he. hedow 0110 or above 
01l!h amt tlm boilin|.( p(.>iut sheadel ne)t vary nnicdi from 200"(k 
Wln*n Hirem^lj*' cejohal, rejsin e)il docs ne>t chanjL^et ^rciatly in cean 
Histe*ney, this prop<‘rty he*in^ vmy favourable^ te> its use^ as a 
lubricant, for the e*han|^(^ in tempt*ratur(j hetweam sununcir arnl 
winter makes v<*ry little*. elificre*nc(*. in the.; conHistency of a rosin 
oil luhrieaint. 
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Very hio'hly purified rosin oil has iio traer of ac*i(I miction 
and is unaltered by exposun^ to the air, ij‘. does not ro.sinily. 
By treatment with twice its volunu.^ ()f stroii^ al(*o!H>l, rosin oil 
is dissolved, usually to the (extent of from 50 to 70 per rent. 
The properties mentioiKsl above in this para<^raph apply, how¬ 
ever, to very carefully purified oils. Ordinary commercial oil 
has ^mncj'ally a fairly stron|^ acid rea(*.tion, and eaHily absorbs 
considerable amounts of oxy|j!^(‘<n whim exposed in fhiii layers to 
the air. By so doin^ it thiekims sometimes so mtidi that if will 
scarcely flow. Henc(‘. I’osin oil in its bt^haviour t<» air ‘greatly 
resembles ordinary drying- oils, and for that reason can replai^e 
them to some (‘xtent in varnisli making. f)n account of its 
affinity for oxyj^en, and the thicktmin^ it uiidi*r«^of‘H by thin 
absorption, rosin oil cannot Ixi UH(‘d by itself as a lubriennt, as 
the resinifieation of the, oil would make it very cliflicult to cleaui 
the machinery. The re^searcln^s of Bach show tin* ^reiit absorptive 
power of rosin oil for oxygen. Aecc»rding to hint 1 graiiiine 
of ordinary I'osin oil absorbs no h‘HH than 181 c.c. of <»xygeii, and 
1 gramme of cod oil of specifie gravity abwirbs 7irB c.c. of 

oxygen. Compared witli these immfierH the amount of oxygmi 
absorbed by petroleum is very small, being only 0*45 to 0’7 imx 
per gramiiui of oil. 

Rosin oil has, however, practically ceased to la* iiHi*d m ii lubri¬ 
cant for inacliinery, having been replaced by tin* lieiivy p^drolimiii 
oils which answer tlm purpose admirahiy. I'he I«nv price of petrol- 
cam has also'led to products being put on the market m nmin 
oil, which contain only BO to 70 per (aait of thai Hiilihtaiice, the 
rest consisting of heavy petroleum oils. I "nfortiiniihdy, toc>^ 
rosin oil is a veny favourite. adultt*raiit of fatty oils, especiiilly 
linseed oil and rape oil, and the finer kinds of neii! am! IIhIi oil are 
also falsified with rosin oil. It has already li<*en iiientioiieil thiit 
some rosin oils ari^ known as train oil from their outwiinl rif- 
semblarice to fish oil. 

The chief use of rown oil is iim|Ui!Htioniifily in the inann- 
faeturct of cart greast^, for making Hpednl kiiifln of paint, and for 
the production of the finest kind of liimp-hliick, ntidi m is tisial 
for preparing art printing inks. To a lesKcr extimt rosin oil is 
usecl for making brewers’ pitiffi, and n low quality as an ingrtfilient 
in sealing wax for Ix^ttles, 
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Rosin Oil Varnishes. 

jL^n^at al)Horj)tiv(i powca* for oxy^^iaii posscisscd by rosin oil. 
and its powor of ihiekonin^^, has hd to attcimpts bein^ inado to 
substitute it for <lryinp^ fatty oils, such as, for instance, linseed, 
in tin* manufacture of varnishes. In one scmsc; advanta|^e is to 
bti Hc*cur(‘<l by so doin^, as rosin oil is vtu’y much cheaper than 
linseofl oil. Tint nndhod adopted is analo|^n)Us to that followed 
with lins<‘ed oil. As is wcdl known linscstd oil is macht into a 
drying oil Ijy lieating it for a considttrable tinnt with certain sub¬ 
stances known as driers, ''riiese went fontntrly (txclusivitly l(ta<l 
compomnls, (tspcteially lithargnt and ntd htad, and occasionally 
sugar of lead. Experieiice has shown, how(tv(tr, tliat although 
the products obiaiintd htft nothing to hct ditsintd in respect of 
rapid drying, they had tint drawhac.k of darkitning very mueh 
in colcmr when exposttd to tint air. This (tflect isprodinatd hy tint 
sulphuretted hydrogen in tint atmosplntre-, whicth gradually (ton- 
verts tint lead in tint oil into black sulphidct of l(*ad. 

1\> prev(*nt this darkttning oF the oil and varuishcts madct witli 
it, orher driem are now (*inploy<td whicth ant not so aflecUtd ; tint 
chief of these fating manganous horabt and linohtaRt. 

Actctording to various pul)lishctd recipes agocalrctsin oil varnish 
can be made by dissolving meltcal rosin in hot rosin oil, adding 
driitrs (pntfi.trably mangainnis borate) and (toniinuing tint heat 
till tlie proper consisteney is obtained. Honnt makers say also 
that a V(try goocl varnish is ohtaimtd hy adding ec3rtain sulphur 
eompounds in a<ldition. 

A recipct including no sulphur (tint object of which cctrtainly 
siteiuH doubtful from a ctlntmieal point of view) is as follows:— 

(’<»lr/chony from piiH'-nmin.lOO Uk 

Thin roniii oil . . , , . , . . . (K) ,, 

Iloili^d liiihoed oil 40 ,, 

idtiolimi. 100 ,, 

oil of turpentine! .. RO 

Tin* ingrcdi(tnts are mixed in the following manrntr: The 
boiled oil is madtt rather hot, ami tin* colopliony, first broketn 
into small pieces, is dissolvstd in it by stirring. Tint temperatunt 
is then alloweil to fall a littht, tint rosin oil is Tn*xt added, tlatn 
the pinolirn*, and finally the turp(tntine. AFtc‘r thorougli mixing, 
the wliole is allowtsl to stand and scdtlct, and is lastly filtered 
through a cloth. As latgards the pinciliue, it S(‘emH advisable to 
add it only wlnm no otluT use can bet found for it, or if it is 
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cheaper than oil of turpoitiin*. If coinlitions do not hold 

it is best to r(iplac(i tlnj pinoline by as much t nrpoiit iiio as may 
be necessary. Pinoline is inllanunabh^ and very vnlatihn !ln*n‘- 
fore its use is accom])ani(‘d by (*{msid«a’able risk of fin*. It may 
easily happen in making a varnish with it by artificial liydit that 
the licjuicl may bci accidcaitally ijL(tiif(*d. 

It is true that thc^ use; of the* piiie-rosin c'olopitony results in 
the varnish h(dn^’ inadc^ imndi (‘h<‘a]H*r, but it has also its dis 
advantages. Expcuicuiec^ has provcsl that rosin oil variiisle*K 
containing such a propoidion of pim‘*rosin eoloidiony ns rmui 
tioried in the rcicipc* soon lose ih(‘ir heautifui lustn% and when 
they an*, exposed alternai<‘Iy to wc‘t and to tie* rays of the sum as 
when tlui varnish is us<‘d for ^mrden s<*ats, wooden fenein^i^, ete.. 
soon turn dull and whitish. To prodnci* a varnish tVe-e from 
these drawbacks it is th<»rc‘f<u*(^ atlvisafih* to use mii<*h Miialhm 
quantities of thc^ colophon}* than di!*fH't<*d. If inst**ad nf lOI) Ib,, 
25 to 50 Ib. arc^ tak<‘n, a varnish is obtained wliicdi lias the abme 
disadvantages in a h;sH markc‘d dc*|^rec*. 

To prepare rosin oil varnishes, wliidi are really eomparable 
to fatty oil varnislnsH in appearam*e and durability, it is ia! 

that the pine colophony should hi* repliics'd entirely or alimcHt 
entindy hy a n^sinate. As wc* shall hubsequeiitly see, fhi* 
resinates have tint property of formin^p very thick hohifinns, 
which, (‘vaporation of the solvmit, form hard lustrous eont'H 
ofFerinji^ very ^m*ai ntsisianee to tin* wa*atlif*r. T}ic» best r»’diiat**H 
to use are those of alumina ami zinc. 

Still cheapia* rosin oil varnish<*s can be madi* by partly eiui- 
vertin^ the pine-rosin e.olophoiiy into resinate of lime, and usin^ 
this instead cd* thc^ pure! colopliony. For prcqiarin^ this the pine» 
rosin colophony is tmdical and licaited till it be^driH to emit lieiivv 
fumes, where.upon (|uiekliim‘ in vi*ry fine powder is Mtirred into 
it. The lime n^adily unites witli tin* resin acid of the colfiphoiiy, 
hut care must bo takmi that no c*xci*.hs of lime is left in the miih**^. 
When n^sinate of lime is used the* varniHli is |iri*|Ktri*d ns follows: 
Ihe rosin oil and linscaal oil arc* first !ic*ated together and I hen 
the resinate of lime is carefully stirred in until ii siiinple. of fin* 
mass is rather thick after cfuick coolin;.^. The oil of iiirpeiitiiie 
is then addcal, and if the varnish in not th**ii thin luioii^h roHin 
oil is added in small portions with heating until tiie cold variiiHh 
has the proper consistcaicy. 






(JHAPTEH IX. 


THH MANUKAC'/rURH OF PATMNT htJHUIOANTS, 

The liiiiars patent luhricaiit and ])at(jnt cart arci appli(ul 

to special coiiipcwitions which hav(^ riow nearly .supcirw^dcsl otlua* 
liihricaints tor ordinary vcdiich.s on tln^ market. chi(d‘ 

HUperiority of the former Has in tlndir eJuiapnesH, as tli(?y cost 
iiimdj less than lul^ricants containing ordinary fats or soaps. 
They luivci, howta’cr, anotlun- valuahle propeniy not poss(^ss(si by 
fatty luhricantH. TlH*y an^ practically UTiatlcctcal by chan^’c^s of 
temperatures. It is ofttm necisssary to tiscs at haist two kinds of 
fat lubricant, one in tins winter and the otlusr in tins summer. 
Tins patcstit lulsricants can In* used unchan|j^ed all tins yesar round. 

llic fundamental in<j^redi(mt of (svery pat<snt lubricant is what 
may be called a lime-rosin-oil soap, ddiis may Ins tcsrincsd patent 
soap for convisnicsnc'e. 

If nn att(‘mpt is ma<le to saponify rosin oil with caustic soda 
or potash, it will he found that ewem tins strongest lyes haves vesry 
liUhs action upon it. At the utmost 1;| pea* cemt e)f themiil is 
sa{K)idfieeL If this soap is detcomposeel with an acid, a semii-solid 
brown substance having a 8tre>ng rt^sinous smcdl is formeni, which 
gre*atly rcHenuhlcH tluj aciel of tins rosin from which tln^ oil was 
Jiiade*. 

Rosin oil hediave*H veuy differemtly with the alkaline^ earths. 
On boiling nmin oil with e|uicklinn5 the latter graelually elissolvejs, 
forming a maas of about tini consistency of huttc;r. This is elark 
brown in eedour and can he^ mixed with more^ rosin oil, so as 
to possess any desiretel degres? of thickmiss. 'This mass is tlni 
patent soap. (Jhmnically, however, it does not show thej pro- 
pcjrtie.s of a sraip. It is probably a solid solution of lime-rosin 
seaip with hyelrocarhons. 

In makiiig tln^. patemt seaipon a larger scales the first considera¬ 
tion is to procure tins propen* kind of limc^. Many liinestone's con¬ 
tain carhe>natei of magnesia, tint lime burnt from them conse- 
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qiiently containing’ ina^inssia. Such linn* is unsuitabh^ iur 
patent soap inakin|^^. The lime us(m 1 mnst \h\ pure*. This is e^asily 
tested by slaking it. Jhirc lime rapidly absorbs lur^e* ejuaiititie^H 
of water, soon breaks up, evolve^s nnn^fi h<!at and Forms a ve*ry 
soft powder. If there is much ma^mesia in the* Huh* it slakes on 
the other hand very slowljq and ctvolves but little* heat. Pure* 
slaked lime is calhsl fat lime*, because* wh(*n mixed with waif*r it 
can be spread like lmtt(‘.r, a propc‘rty of which ma^mesian lime is 
entirely destitute*., so that it is called thim 

A pure lime having !)e(*n prcaairctd, the first pro(*pss is to slake 
it. The lime is spniad upoti a floor fn‘e from sand and <hist, and 
a weij^^ht of water eriual to half that f>f tlie lina* is scatten-d over 
it from a rose, this gradual spriidvling being continued uniformly 
over all the liim^ till it has cfanpletely fallen into a tim* dry 
powder. Care must Ikj taken to use no ima’e water than is ate 
solutely necessary to produce this r{*Hult,, as the slaked lime must 
show no visible sign of tlui pre.seuce of water. 

As even the very best limi*H may contain grains cd’ sund, I lie 
powd(ir thus obtained must he* sifted through a fine sieve to 
separate them. Slaked lime alisorhs carbonic acid from tin* air 
with avidity ; to prevent it from doing so it muHf tic ciiskcd iih 
soon as made and sifted, and closed upso that tfie air is kept from 
contact with it. 

To make tln^ patent soap, a large iron pan m recpiin^d, pro¬ 
vided with a Htirnu'. The ro.siu oil m put into this iiiifl heiite*! 
nearly to boiling over an open fin.*. Then KO Ih, of slaki^d lime 
for every 100 of oil is added, ntirriiig it in ii little at ii tiiiii% 
waiting after ctaeh a<ldiiion till the whih* stn'iiks at first formed 
disappear. After ilm lime is all in, the heating and stirring are 
still kept up till the contc.ntH of tim pan form a t<mgh sympy 
mass, which can be drawn out into long itireiylH by dipping iii ii 
spatula. The process must not Im regardcfl as cfunplete hnfcirif a 
sample of the mass painted tliinly on glasH slunvH a perfectly 
uniform yellow or brownish app(?arance, without the least triici? of 
white specks of undissolved lime*. Hueli specks riiiist not app«iir 
even under a magnifying glass. 

The finished patent soap will kc(*p fit for iisa for an iiidciiiiite 
time, but as it must be. luiated to convert it into a luhriciiiit, it is 
a saving of fuel to work it up as soon as made and whilii it m 
still hot, so that it has simply to be ladled into aiifither pan. 
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All iainibi‘r of ntcipcs foi- making jiatent cart 

aro availahlf*. tho productH usually bciu^ distin^nxiBlied by 
iboir colour^ as, ior iustaiua*, yullow, bluc,grcou, browu, and black 
llii» coiii posit ions an* also put upon the market umlcr 
various nam<'H. Wfiaicvtu* kind of cart ^U’casi*. is tolxj ma<le from 
till* pfiti'ut Hoiip^ tint procvHs must b (3 carried out in a special 
shallow pan with vertical sides ami slijL^ditly convex liottom, ho 
that the pan is shiillowcHt in the middh^. The pan eontaius a 
stirrer with two verii(%al hlad<*H which come cIohi^ to the bottom, 
and also cho-i* to the. sides. The liladcs are piu'forated with a 
hir;(e iuiiiilii*r id* cdreular 1 io1c*.h. Tin; pans an; put into an ov(;n in 
such It way that tinui* bottoniH an; In;at<;d all over, but their sides 
arc only partially cxptKSiM! tu iht; tire. 

Tin* colour of the finished ^n‘UH(; d(*pendH partly on that of the 
rosin oil employed, but partly also upon add(;d colouringrnatt(;rs. 
Filliiic-H arc also mhh*d in many cants to ch(;ap(;n the product or 
ti* iiMT«*ase its ftoriHistency, but these; are inactive bo(lieH having 
no lubricating power of tlmir own. 

Manffactfiik <if Patent Blue Cart ({rkase, 

T<# make this fiivotirife gntase, gas tar and petroleum an; usixl 
as ma*!l m rohiii oil. Both of tlutse are first worked up with lime, 
mid then iiiixcxl with blue rosin oil and the patent suaj). The 
proccHH ififiy Ilf* flcMcribcd as follows 

Blit into the pan Just described 50 lb. of tar oil, and 50 lb. 
of blue pciroieinii. Heat and stir in gradually I50 lb. of slakial 
lime. Make a uniform mixture by continual stirring, as the 
jiiitimi Hfiiip iiiiist not be addml until this is done. About 225 lb. 
of it lire then !ii*iitc<l and stirred in in portions, stirring the whole 
time. Tiiore in fixed ahove the pan a cask containing 200 lb. of 
liciivy blue resin ful, which cun he run into the pan through a 
pifiiA liiiviiig II rc^a ut the *;nd and a cock for regulating tlic flow. 
The cock is opcmsl until the oil falls into the mixture in the; pan 
in large drops or very thin streamH. Tlie stirring is kept up all 
the time the blue oil is flowing into the pan. As it does so the 
contents of the {iitn hecome thicker and thicker ; it is a (piestion 
solely cif practical experience to he able; to judge when the pro- 
jioriiotiK biitwcen the various ingrtidients are correct. The mass 
must he minle ho thick that it will not drop from a stick which 
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has been plun^e<l into it, l)ut {Klhrrn as a tnu;Lcb lump. W Imui 
this point is reached, tlu^ Ixdiaviour of asainpht is obs«‘!*vt‘d at tlu* 
ordinary tenip(*a*atnr(^ in a small <lish oi thin slin-t ir<>m Suim* n| 
the hot massiss])n!ad out in tluidish, th<‘ (adsidpol’ whirh is llitui 
cooled in cold wabn*. Jf tlu^ cold mass has the rcaisistcucy of 
soft butter and spiauids lik(‘it, i.he proc*t*ss is tlnislunl. It, how¬ 
ever, the saniphj appcairs too solid, like eh(‘ese or hard butler, if 
has been badly niad<^ aiul must b(‘, rectified by addiu;^ nmre 
sonui in^narnuit. ont‘ usually required is the patent soap, 

which should first Ih^ tri(*({ hy addiujL^ to the cuitire imr^s 2 or 
per C(Uit of it. If this <lo(‘,s not. liave the rlesired elleel. blue resill 
oil must b{^ added witJi proloueinl stirring. When the lubric*an! 
is of th(^ yirojier (‘onsisteucy, the stirrei* is stoppe*!, and the mass 
is scoop(ul out with shallow holies into the drums in wlddi it is 
to 1)(^ sold. A n(‘W lot can tlien be started in tie* mixin^* pan. 

Expcu’iemai has aanply dcmonst i*ated that- rosin oils of viirious 
oriijjin Ixdiavc vcuy clitrcrently in the maimfncture of cart ereaM*. 
and even rosin oil from the sanu^ distillation will act dithu’eut!y 
according’to wh(‘therit is fresh ca^sfale. Ingfiieral. «d! oil which 
has becai long in stock is heJ.tfi* iluuitlut freshly disitlleil product, 
which almost always yields luhricants wliicli are too soft. If it is 
foumi, in spite of (iV(*ry care in ilic making, that the product, is 
not stiff (uiough, a little, more of the patent soap will put 
right. One piU’ cent of it wall fd’t<*n f>e Hullicient to impart the 
proper buttery consisttmey. 

In large works, tlu^ safest plan is to mix the nisin oils friiin a 
large number of distillaiions in one big cistern. The resiiit is ii 
large stock of rosin oil of one «|uality, and tln^ fiin^ctioits given 
•above will enable! anyone witlmut nmcli dilflciilty t«i iiiiike very 
large quantities of unexet-ptionahh* patent f*art greawx 

Patent (Jor^auiEo t'Airr ChiKAHK, 

The patent hluts cart grease owes itsctiloiir to htdiig miide with 
•Strongly fluorescent rosin <jiL CSreascH of any other colour iiiiist 
bo artificially dyed. Y«*lIow" grease, for exainplfg in dyc«i wdfh a 
decoction of curcuma root in soda lyf\ It m licht to prcfiiirf* 
decoction separately, and to put into the mixing pan, at th^* very 
beginnitig of the manufac*tiirc% tin* aimiiiiit which exp**rieiice bus 
shown will be ri*c|uired for colouring llm biiteln Xo ilefiiiiti! 
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<lirortioiiH iiH to thf‘ quantity mn bo ^iven, cvcay maker having 
bis stwn It in advisablt^ for (tvery one to Iiavc‘. a recipe, 

rororilin^'* t Iti* ainounis of ini^redifUitH us(‘(l in f^tdtin^ a ^ood re¬ 
sult, and In ke«*p to tliai redpe, then^afbu*, m that the ^oodn are 
always I iiriii'd fiui o!<ac!tly the sauax blxpcuience lias shown that 
liiiy<u’s aro ;^iiided ehiofly by tlut colour, a prop(‘rty which has no 
iidimau'i* on flu* lubneatiu|j^ vnluit of tlu^ matsuial, and therefons 
can* mmi bo taken that HU<*C(‘asiv(t batches of product a,r(j always 
idoiiiieji! ill lids rospeet. We now proeecal to < 4 'iv(i instructions for 
iiiakiii^X th*‘ vtdlow and black ^rieises. 

ItlTKXT VkLLoW (JaUT (iRKASK. 

lld^ is iHiially made from a mixture of th<‘ two patent soaps, 
I and II. which ar«‘ put, to^ciheu* wudli Iniihsl luaivy rosin oil, 
into lie* piiiR and ;j^raflually mixial with soda lyc^ whicli 

has Itei-ii wad! boiled wiili curcuma root broken small. Tlic!; dyii 
ill the i'lfot dissoh'cH in tin* lyc, whieli is then fnaal from tlu^. re-” 
inaitidf'r of flu* pieces of nmt hy runnin|^ it through a siiwe. 
The lo||i*wiiio in an approveil nadpe for making yellow cart 


.fillip f so Ih, 

l* 5 |lr||t II , . . . . , . . . so ,, 

r»jslr4 rs'-iSfi »sl . . . . , , • . . 500 ,, 

i‘iin-Ai'T*-.siiii Ivc «4 ir» l». ...... . IG ,, 

<111111 . ... . 2 ,, 


I’ATUNT I5i.A(’Iv (JaIIT (iltEAHK. 

'rill'!'*' :ivi- two iliffftrunfc iihsIIkkIh of tiiakiii^ tliiH product, (dtlicr 
hy f'oloiirbijf an ordiitary patent cart j^rcaHc-. with lainp-l)lack, or 
hy twill}; hiack wood-tar pihdi in tht! inamifiicturc. 

Ill tiif lir.Ht caw*, the lam[)-hlack mimt ho perfectly mixed with 
a [M»r(ioii of till! pahmt .Moaii, and tlmu thorou|;hly incoriioratcd 
with tiic n-ht. Put into tlui mixing pan 2 Ih. of lamp-black, pour 
ov«T it .'5h Ih. of patent Koap I. Heat and .stir until no Mcparate 
jtarticleHof lanip-hlack tyin he Keen. Then Htir in 15 Ih. of patent 
hoap li, ami finally 250 lit. of Ineivy hluc boiled nmin oil. The 
iiiiwH ih kept wntrm.and Ktirred until perfectly uniform. Tht! l«;st 
tcHt of the eoiuphitioii of the mixing iH the tippe.arance of a very 
thin coat on ghwH lield up to tiie liglit. A properly made masH 
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will then, by trunsiuitb^d lijL(ht, apjH*ar of a perfVctly unifonu 
blackish-brown colour. 

To inak<^ 1)lack ])att‘ni cart with blark pitch the 

left in rosin distillation, which still (M)ntainH a distinct ainoii 
rosin, is caapioyed. First heat to|rcther in flic mixing pun : 
of pat(uit soap I and dO lb. of patent soap II. 'rh<*n heat . 
of ])itch ill a separate v(‘S.seI and pour it, foe-etlier with 21 
of heavy rosin oil, into the soaps in thi‘ inixin^^ pan, stirrin^j 
the whole time to prcviuit the* pifdi from (roin|r imo Iniiip.s 
to mix it in uniformly. 

MAKIXii (IaHT (IhKASK with ibsSIV Su,il\ 

Patent cart ^O'case can be niarh* witiciul lime, an inlvai 
bein^Mit tin*, saiuf^ time secured that scene id' the rosin oii 
be replaced by pcdrolmnii, which is cdu'iipcr. Tin* fii%t of 
class of processes ])roposc*cI by Dr. lIciTbiir^fer, liiis Insm nd; 
to the pre^sent day in all its f‘ssentiiil fceifure^, a!tfioii|r}i i 
makers havc^ introducesi cIian^n-H in the deliiils. The bcllowi 
a process which yiedds i^^oihI results: Put into a pan Mafl i 
residue^, from pcd.rcdcanu refiiun;^^ such hh a c’rude dirk oil, or 
lino in its most imjnare berm, or tlie thick licavy tdl obtains 
distillin^^ coal tar. Wdnoi one<if tlu*se .subsfiinces hits hoiui i 
sufficiently fluid by heat, stir in 129 lb. fo IMO lb. of midi* : 
oil, and tinally 212 lb. to 2H4 lb. of rosin .soda M«ip m pfi\ 
Ah soon as tint soda soap is in. stir iinnjcfliatfdv, as tip* 
begins to froth verV nmclp and keep hfirring iiiiti! the fnitl 
all disappeared. Tlu*ii stir in from 5(1 lb. to Ilf) !b. of iiicitcd r 
according to the couHiHiency rccpiircd, and continue stirring 
the cooling mass lia.s become too Htitf to bi* Hlirrcfl. ^ 

The rosin soap used must be perfectly dry. llic wi; 
do this is to allow it to dry in simill pifu’cs in the nir nh iiiui" 
it will, and then to cut it into shavings, wlikdi lire tlieii i 
oughly dried by artificial hiatt. 1 lien pccwiicr tin* soup iiiifi 
the powder. 


FiLLIKO (IF PaTKXT (.-AET liltKASES. 

lo cheapen thc^ greases ns much ns |K>sHiblf% tin* device i 
sorted to of filling thcmi, up to o9 per cauit of miitiiblc inir 
substances being usecL It is, howi^ver, a inistiike to mid ic^ 
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as half its weight of such materials. As a rule 
- 4^4 should not exceed 20 , and in all cases the filling 

I l><^u*fectly mixed with the lubricant. The chief sub- 

.4 are levigated clay, powdered barytes, and steatite or 

Barytes is, however, not to be recommended, and 
i^ r reasons. The first is its great specific gravity, so 

it 20 per cent of it is added, the bulk of the material is 
i Bier eased. The second is that the powder is crystalline, 

t* 5 -iitlier hard, so that however finely it may be ground, the 
tii. art ides, so far from lessening friction, increase it materially. 
1 Hoap-stone is a crypto-crystalline mineral of very low 
and having a greasy feel, it is, therefore, a better filling 
gj^i'oase than levigated clay, although the latter is cheaper, 
llixi^ must bestirred into the cait grease while it is still 
i« I Hoft. The best method is to shake the powdered filling 
Hieve on to the hot grease, stirring the latter continu- 

II the addition. 









miAPTFAl X. 


linSlN SCIAf‘S OR ItKSJXATKS. 

Whex ail animal or vcn,.|ahl(‘ fat is intihsl wifli (^aiisfic* .sM,la 
or potasli, tJn‘ lai is^Ijatompiwnd infr# wliirh witfi 

tln^ wai<a* })r(‘S(*ni., an<l laffy ac*i*lH which c'^ialiim* with tin* alkali 
to form salts, wliic^li a.rc h’cnly sohihlc in wafer arcl an* known in 
ordinary lan^nia^i* as soaps. 

Oi-diiiiiry rosin rontuins a lio.iy linviiio (I,.' iiroj,..rtirn of an 
arid, so l.liat. it dissolves on hoiliue' witli the (•;ui’iti<' alkali oi^iiie 
a Molut-ion oi jiu ulkaline rosinate, these (*oin|Miiu»ds of resin 

acid witi) alkjili.s heliave in exactly the saiiii> wav as (le- eorre- 
spoiidiiiyr coiniiouiids of fatly acids, we may call liiem v.aj.s 
liy jinidoey^ and they are kiiowti as rosin souje. or rosinates, 
dusi fiH ainoii^r (he salts of (he fatly acids, ordy (hose with s,,da 
or potash arc solnlile in water, so the coinpoiinds of rosin acid 
arc Koliihlc only whim the alkali is pnlash or soda, The rosin 
iitcs of irrtals other than potassimii or Hodiiiin are .juite insol 
uhlc. If, therefore, we pour into the solution of a solnhle 
fyt.y aciil or rosin acid .soap, one of another .salt, a pneipitate is 
IttriiHid oi the insolnhle .soup. If, for example, we add a solution 
ol sulphate ofy.iiic, we oct a precipitate of zinc nisinate, wldh- the 
potash or soda remains in .solution as .sulphate, 

I he in.soluhle hitty mrid .soaps are ol no value, except for the 
preparation ofjmre fatty aciil, hut the case is very ditler.nt with 
the rosin soap.A. The iusoluhle rosin soaps are e’xtensiiely used 
lor the prtiparation ol excellent lakes, varnishes, and paints 
they coiiHtituti- also a inat.erijil which cmhles us f,, prepare 
enamel c ilonrs for the decoration of porcelain am! stoneware. 

ISevortheltisK the use ol the insolnhle i-osin soaps l,as heen 
Homewhat hampered in industry hy the want .»f rer-ipe.s whirdt 

Will onahle tin; manufacturer to prepare thmn in a suitalde 
manner. 


(94) 
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action of the eau.stic is to form an rmulsion, for an ‘anulsion 
-consists of an (monnous mnn]H*r of niinuti* <irops of om* li(|||i(] 
.suspended in th(3 mass of anotlna*. So far fhon* is no sapoiiifiQ.^. 
tion, and it is only after lon^ hoilinji^ that tin* rosin dis^-t^Ives 
the liquid becomes ch^ar. If carbonate of soda is addfd. as noon 
as the enmlsion is fornnal the imnieiise surfacj* tln*n otlhnal ]jy 
the rosin causes a vi^nirous action, acconipaiiimI hy rapid 
tion of carbonic acid. The proct^ss is carried out in a iar^n‘ iron 
pot In^atcjd (jvca* an opcm tire, or hettc*r by stixim. 

A pan for lu'atin^^ on an open tin* is shown in 2.1 
'with tlie fir(‘-plac(‘. 

In Fi^r. 2f) is shown a plan of th«* .settin^’of the jutii: tin* arrows 



■showinij^ the, direction in wliich the from tin* fin* traui In 

workini^^ on a larj^m scale, however, it is di*cii|eiily lif*fter to use a 
pan heated by steam, 

A steam-heated pan lor a siiiiill ruefory is sliowii in Fii^. 27. 
Ihe steam enters the jacket through the hollow hi^firiii^e* on the 
le^t, and the tap seen below ilie Jacket serven to liriiiii out the eon- 
■densed water. The pan is emptiiel lij tilting it wiili fin* endless 
screw and bevel wlieeh 

A more! eapacious pan for dcfiiliiiK with hiri^er «|iiiiiitiiieK at a 
time is shown in Fi|r. 28. As showii in t!i«i %iire, it emntains a 
stirrer comix>Hed of rods and cIiiiinH, which fnnii beneath 

the pan. 

The work is begun by putting wmik ciiiistic siidu lye into the 
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pan and sotting- the stirrer in motion. The r<»sin, first hi*ok(‘u up 
rather small, is then allowed to Fall into pan in a tiiin stream. 
As soon as onou<.(h rosin for (me operation has heeri mlded, tie* 
mixture is hoil(al till a com{)l(it(^ (unulslon has h(*en formed. Some 
of the solution of carbonat<* of soda is then added, and tlie hoiliriLf 
is continued till tlie etfervescema^ has (tearly ceased. More mhIu 
is added and the boiling is continmel until the eff’ervescence ae^ain 
stops, and so on, until a saitiple of ihi‘ liquid is yelhtwish and 
rather thick, likti a wtsik soIiitir>n of ^lue. If the* liqtiiil is now 
left at rest a small quantity of inelftid ntsin may settle to the 
bottom of th(i pan ; if this happetts it shows that enou^di sfHla han 
not been used to eompleb^ the Haponiliemtion. It. is, iMuvevei*, 
advisable to leave a little rosin unHajHmified, for only by so doin;^* 
can one emsuni that ih(*re is no excess of soda in the, Tle“ 

residiKi of tlui rosin can he used up in the next batch. Ah a; 4 uid«* 
to the amount of alkali re(juir(‘d it may, however, !h‘ stated that 
100 parts of rosin reapiire Fc»r complide Hiiponificatiofi 17 parts of 
caustic potasli, 12*2 parts of eauHtic soila, or Id piiris of soda ash. 

As soon as saponification him taken place the steam is shut 
oft*and the stirrer is stopped. The li<|uiil in the pan is allow**d 
to stand a few hours, in order that the mechanical impurities in 
the rosin, such as small stimes and hits of wochI, imqv sink to the 
bottom, wheni tln^y are, ^emumlly found embislded in tlu! uii- 
saponified rosin. The soap solution in jamnel into tin* woceleii 
vat in which it is to lie, kept through a lari^e closely woven cloth 
which HtmvciH to filter it. The vats are covered ii wiMidmi 

cover to kecq> out dust. 

When concamtrated soluti^m of carlioniiti^ of soda lias been 
useil, the soap solution when (*ool is rather ihi«*k. It is not 
diluted until it is required for une,. 

X^iire rosin soap lias a yitllowish yellowiHli-brown colour, in 
some cases a dark brown, the colour dependiii;^ upon the kind 
.of rosin nscsl. Pah* Aniericmn rcisiii yields ii tim* |iiile yellow 
soap. 

Rosin soap beIon|.(H to tin; soft soaps, as at ordinary teiiiperii« 
tures it has tlie consistency of soft butter. It tlisHoh-es easily' in 
watcu*, th(^ latter wlien even sli^ditiy warm disHolviii^^ laree 
«(|Uan|}itieH of it. It can Ih! UHt*d for wiisfitne JiihI as it is, but us 
isoft soaps are cheaper than hard ones, moni hoapdioilerh employ 
rosin soap as a(i addition to (irdiniiry soda Mnaps foriiiiii|^ tie*. 








yellow household soaps. By using the 
soap the product is able to be sold at a lower 

Hoap-boilers usually work up various mixtures of tallow, 
pahii oil, and rosin. Good results are obtaine<l, for example, 
with 000 lb. to 700 lb. of tallow, 50 lb. to 100 11). of palm oil and 
200 lb. to 300 lb. of rosin. The best procedure is to saponify 
the tallow first, then to add the. palm oil and saponify it also, 
llu* rosin is treated witli alkali in a separate vessel, and the 
finished rosin soap is a<lded to the mixture of the other two : th(^ 
mixture is then boiled and crutched till it is clear. 

If it is desinnl to make an insoluble rosin soap, it is obvious 
that no fat must be ubchI; neither is it necessary to concentrate 
by boiling. Gare must be taken that the soda rosin soap us(sl 
cnntains no excess of soda, or it will b<i unfit for use. 


The IxsoiansLE Rosin Soaps, 

All insoluble rosin soaps are made by one^ and tlie samt^ 
iie‘tho<L A cei'tain ([uantity of tluj rosin soap solution prepared 
as iilK)ve d<iscribe<I is diluted with water, a salt of the nuital of 
which the rosinate is reijuired is preparc3d in solution and added 
In the soap solution. The dc^sired rosinate is then obtained in 
flip form of a curdy precipitab^. As it is <lifficult to take the 
two substanctfH exactly in the proportion which heaves no excess 
pf either, a test must be made to ascertain which of thmn is in 
excess after tln^ precipitation is comphttex For this purpose^ 
Home of the licpud is filtered through pape^r into a glass, and 
mixed with a little of tluj metallic solution. The appearance of 
a precipitate sIiowh that mort* metallic salt must he add(Ml to 
complete* the precipitation. A litth^ is thcircforci added, and after 
careful stirring tlie. te.st is re,peate<l Wlnm thc3 filten^d sampht 
ceahPH to give a precipitate with tin* metallic salt it is ccu'tain 
that all tin*, rosin s^iap has lieen decomposed. As thc^re may now 
be an excess of metal in tlui soluble form, anotlier samplci must 
bi* filtered and tested with a solution of rosin soap, widcli will * 
givft a precipitate in tla^ presence of an (ixec^ss of rmdal. llie.si* 
are continued alternately, ad<ling each tiimt what the last 
lest has shown to he necessary, until no precipitate is givom, 
either hy the metallic salt or by rosin soap. 

Tlic work may be much nliortmajd hy <leiermiuing ilMospiadtic 
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^Tavity of the soap solution as \vt*JI as that of tie* no-tallie salt 
solution, and in all suhseqiutnt operations usin^ sul!nioii‘- uf fin* 
same spccitic gravity. T1 h‘, repeated testing of sainplfs will ibrit 
only be necessary with the. first lot ins(>luble soap inainitVie- 
turcal. Care must he tak«ui to add togi'tine* all tin* amounts of 
rosin soap solution ttscMl and all tie* amounts of luotailie sill 
solution us(id, for tin* main mass. In siihseipieiit oporafions all 
that mstd b(^ <Iotii(; is to use* tin* same quantities fo ho sun* that 
iieitlier substanccMH in excess. In any eas«* ono or two tohfs at 
the most will he sullicient to get the proportions exactly right. 

Different insoluhh*. nH‘taIIic rosiniites have, of coiirsi^ differimt 
propertic^H. The. roshiates of Hme, magne.sia, and iiluinifia ar*‘ 
whit(‘ and wlnm wtti are. remarkai>k* hoing extremidy bulky, 
hut h(*eome l(‘ss so when ihfjroughly dry. In the dry sfiito fh»*sr 
three rosinates form very light powdf^rs. They dissolvt* readily 
in essential oils and remain hiddnd in eolonrlesH iiias^f‘H wlnnt a 
thin coat of solution is allowcil to m’lijioriite inti^ tin* air. Th*- 
rosinatc^s of the heavy nn*talH show t*harii(*teriHtie eidour*^ in ea‘'e^'. 
where* tint oxides of the metals form <*o!onrod Ferroin 

rosinate is usually paht green like, fernnm hidts in geiif*riil, aiei, 
like them, turns hrowm by oxidiitioii on cxpfiHiiri* to tin* air. 
Nieki‘1 and coppm* rosinates are cliirkf*r greim, wliih' tho^^* * f 
lead, ydne, and liismuih are. white. 

In tlie mamifaeiure of rosin liikcH urn! vnriiis!ii%, well re¬ 
paints, the*, wintc!: rosinateh are, most iiiiporfiint, m tlndr Mdiifionv. 
give eohmrless masseH on drying. The rosiiiiifes of aliiiiiinii and 
ziiu; are specially miitahle on account of tlndr low price, tlmodoo* 
we shall describe tln^ pnaiuction rd’ tliese two rosiinitt**- soinewieif 
more in derail. 


Kosikati: of Aufwixa, 

This rosinate is always made from sitlplifili* of iilutniiiii, wliieh 
can be bought very pure and very clieiijily. It is litrgely 
by dyers and calico priniers iis a iiiordiiiiT aitd in iiiol. wdth on 
the market in the form of iadck-Hlwiped pieces reiidily Miliihie in 
water. Tin? solution is Uhiially turbid from the j#reseiiceof smiiil 
{luantities of an iuHohildit basic suit There lire tw'o w'liys of oh. 
taining a clear solution, Dim is to let it Htiirid find decant it fnaii 
the seiliment lormed, ami the other is to convf*rt tin* inisic nult 
into the soluble salt. This is done hy grii<liiiilly adding siilplitirie 
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acid, stirring after (‘ach addition, taking care to add tlui acid 
sufficiently cautiously to avoid any excess. An excess added 
after the solution has become clear will, on adding to rosin soap, 
std free rosinic acid which will contaminate the rosinate. The 
formula of sulphate of alumina is Al 2 (S 04 ).{ + I 8 H 2 O and it 
contains about 15 per cent of alumina. The following table 
sliows the percentage of pure anhydrous sulphate of alumina 
and also of commercial sulphate of alumina in solutions having 
the stated specific gravities at 15'' C. 

SPECIFIC GHAVITV OP SOLUTION. 



Pun* auhydrouH 

ComuHTitial 


sulphate* of alumina. 

Hulpliato of alumina. 

1 

1-0170 

1-0069 


1*0270 

1*0141 

'4 

1-0870 

1-0221 

4 

1-0470 

1-0299 

5 

1-0569 

1-0377 

0 

1-0G7O 

1*0416 

7 

1-076H 

1-04B1 

H 

1-0B70 

1-0592 

\) 

1-09GB 

1-0650 

10 

M07I 

1-0730 

11 

1-1171 

1*0794 

1*2 

1*1270 

1-0B60 

Vi 

1-1869 

1-0960 

w 

1-1467 

1-1059 

Ifi 

1-1574 

1-1097 

m 

1-106B 

1*1169 

17 

1*1770 

1*1199 

IH 

1-1876 

1*1269 

PJ 

1-PJ71 

1-1889 

20 

1*2074 

1-1440 

21 

1-2168 

1*1448 

22 

1-2274 

M5H9 

20 

1-2875 

1-162H 

24 

1*2478 

1-16H9 

25 

1-2572 

1-179H 


In making the rosinate !arg(^ vats are used provi^liMl witli 
spigots arranges I one above another in a vertical liru^, 4 inches 
apart, k Haturated solution of the sulphate of alumina is mad(^ 
ill a small vessel, pourcsl int(^ tlui big one, and then? diluted with 
water till the density shows that the desirtid concentratioti lias 
bf'en reached. It is made as concentrated as possible, consistcujt 
with the stirring of the mass after the soap has been added. 
()vf*r the vat containing the alumina solution another is arrang(?d 
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with a (Iraw-oli* cock near its bottom. This is tilled with a con¬ 
centrated solution of rosin S(jap. Wlnai ev(a’ythin<^^ is ready the 
liquid in the large vat is stirred vigorously while tin* rosin soap 
is run in from the upper vesstd. A vtny voluuninous preeipitato 
is immediately formed consisting of rosinaUe of alumina, the 
stirring being continued during tln^ tinn; the soap Is running in. 
When it is supposed that enough soap has h(‘4‘n addcsl, a .sample 
is filtered from the lower vat and tested as alxna^ (hmcribisi. It 
must give no precipitates eithen^ with a solution (d’ sidpliiite of 
alumina or with a solution of rosin soap. Wlnuii tin’s pednt lias 
been reached, the stirring is stopped and the licpud alIowf‘d to 
stand. The bulky pr(icipitat(j scuttles slowl}', and the sup^niiatant 
liquid clears from alxive downw^ards. Tlni li<|uid is run otf as it 
clears by opening tlie spigots one after anothmt beginning at the 
top. The final residuct at the hoitotn of thi^ vat is a white paste 
somewhat resembling thick starcln 

To separate the rosinate of alumina from the li(|uid it con¬ 
tains, smalhtr vats with then'r IxittomH perforated with holes are 
used. Sacks anj fitted accuratidy into thcni* vats so that the 
closely woven linen of whiedt they are, ininh* lies clow^ agiiinst 
the side. At the tipper edge of these sacks a strong string is 
sewn in for lifting the. sacks out of tin? vats. Tin* paste nf ihe 
bottom of the pr(!eipitiiting vat is ladled into the Hacks till tiny 
are quite full, and tln^ litpiid pn*H(*nt runs out thnuigli the hoh^s 
in the bottom of ihe vat. When ihe inasH in the sack has 
shrank hy reason of thiSy more of the piiHti^ is put into if. This 
is continued till the precipitat.i* in the sack coiiies up to within 
4 inches of the edgit of the? vat. Whmi the pnadpitfite is 
completely drained it is washed fy |Kmring clean water into tint 
sack and allowing it to drain again. Three wiisliingH with witfia* 
are performed, Tlie rosinate of aluiiiina is then nnidy for dry¬ 
ing. If there is plenty of time and the weather is wiiriii, the 
rosinate can l>e dried hy hanging it up in the Hiicks, The drying 
can be accelerated by first s(|uee7iiig the sacks in a press ho as to 
drive out as much water as |K>Hsiblf^, (Ireiit cure is needed that 
the pressure is not too strong or too suddimly applied, otherwiM* 
the sack might be burst. It is |a)SHible to get thi; roHiiiiit** of 
alumina into such a condition by pressing, thiii it can bt broken 
up and spread out on strips of sacking to dry. 

Even when it appears completely dried in tin* air then* is still 
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water to thfj mass, wliich must be rfiiuoved Ix^fore iln^ 

rosiiiattj of alumina ean dissolved The siuiph‘.st in(dlio<l of 
eoinpletin^^ the dryino* in to spn^ad the rosinat(i on strips of sack- 

arran^^ed one abov(‘, another in a drying room. The tempera¬ 
ture of this room is kept at about W (1 for a few liours and tlK*: 
drie<l rosinate is then filled while still warm into tightly closixl 
i*ec!eptaehts, when^ it rcunains till it is to be uscxl. Tliis eom))hde 
flryiiig is of great importanets for otluirwisci the rosinabi will not 
yield ehnir solutions, nor will tint solutions form coats of th<^ 
proper lustre wlum dry. 

Pun‘ <lry rosinate of alumina is a wliite friable mass of small 
s]>eciflc gravity. It giv(‘s a characteristic dry or harsh fe<^ling to 
tin; fing(*.rs. Jt dissolv(\s iii various solvents, but most easily in. 
<*ssejitial oils, in which it lirst swn^lls up to form a j(^lly and tlam 
fjuicklj^ <lissolv(‘s. In making varnishes and paint, however, the 
H dvent generally tised is reetilicsl oil of turpcmtine. Wluai tlu^ 
turpentim^ evaporates on (exposure to tin*, air, a colourh^ss, fairly 
hard juass is left which offei’s great nisistamu^ to atmos])li(u*ic 
infhnmces and is tlujreforc* a very good substitub^ for an oil 
varnisli. 


Hohfxatk of Zixc’. 

For making this rosinabjtbe duaipest zinc salt on tlie markcdi 
is UK(*d. This is zinc sulphate or zinc vitriol. (knnmercial 
Hulphate of zinc may coiitain iron, in which case it would not give 
a colourlc^HH lake hut would be more or h^ss yidlow. It is, how¬ 
ever, easy to purify the zinc sulphate in th(5 IVdIowing mamnu* 

Add carefully to a solution of iho salt a small ({uantity of 
caustic soda lyt^ until a wddb^ pre.cipitate }>cgins to appear. dlKm 
stir t.lie licpiiil thoroughly. Ilie precipitate will disappear if tlu^ 
zinc Hulpliate wntains much fnx} acid which dissolves th<‘. prc.*- 
cipitiite of hydrabid oxide of zinc formed by tlu^ (‘austic soda, 
it is niiCCHsary, tluind'onp to add tlu^ soda until a sliglit penmammt 
precipitate is produced. In a biw days an oehrt-ycdlow s(idiment 
will have sedtled in the botbun, for the oxide of iron in the 
solution is thrown down by the zinc oxides, winch itsc^lf rcidisHolvi^s. 
IiA tins way the zinc salt can be (‘ntir(‘ly fnxsl fj*om iron and afb*.r 
decanting will givcj a perh^cily wliibi rosin soap. 

Zinc rosinate is prepared in an exactly siniilar manmu* to thai 
wliicli lias just Ixam descrilHel for rosinate of alumina. In this 
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case also tlio two solutions an* used of known sjmeifio ; 4 ’ravity. 
that a sin[,4e trial will show how much of aueli soiuiion m tak«‘ 
in suhseiiuent ojHirations. Tha following tahla sIhjws tho ronufc- 
tion l)etwoon the percentages of ziiu* sulphate in the water and 
the specific g-ravity of the solntic>n 


of zilH; •'tilphiUf. 

S|n-i ifh‘ ^ravit) <»f 

r> 

I *02S 

U) 

1 '059 

15 

1*030 

20 

1*123* 

25 

1 * 157 

30 

MIKJ 

35 

1*231 

40 

l*27tJ 

45 

i*3m 

50 

i'353 

55 

1'3‘t- 

Ot) 

1‘H;. 


As the specific <j^ravity of zinc rosimitt* is much ^^reattsr than 
that of rosinate of alumina tins precipitate Hetties nmr<* nipiiliy to 
tlie bottom of tins pnscipitatin^ vui, ami the washing t»f tim sriap 
is nsudertsd easier* Ihire zinc nisinate appears when dri<*d itt 
rather heavy whitt^ pi<*ces which art* vt*ry easily reduced !<» a fim* 
powder. 

RosinatciH can he made with stduhlt* salfH of any hiaivy iiietnl 
and a solution of rosinatt* of sofla. In this way the rosimite*. of 
copper, lead, silver; ami tin are preparetl, hut in varnisli niakinyr 
as well as in tht* priiparatimi of paint little uhi* is iiimh* of nnv 
but tint rosinates of alumina and zinc*. 

A special ustt is made trf tlie rosinates td* hisiniitln irmi. nml of 
that of alumina to some t‘xteiit in ceraiiiicK to protlun* vnrioiis 
effi^cts on poretdain or |a>ttery. These rosinatos jiri* iihiiiilly 
known as enamels or ^laz<*H ami will ho tioncrihed in a liifi*rsi*f*lioii 
of tint hook. 


CHAPTER XL 


THK ^fANUFACTUliK OF EESTNATE VAKNISWES, 

RESfN'ATK Minilslies are prepared in a Himple manner, by dissolve 
hi^ the rosinate in an appropriate solvent. The best solvent to 
employ, Ix^cause it <lissolves the rosinates more easily, is rectihcsl 
oil of tarpentitie. The solubility of rosinates in turpentine is so 
;^o'eat that it is possible to make solutions of every deforce of eon- 
si'^tiaicy’ froin that of water to that of a fairly thick syrup. 

Solutions of rosinate of alumina are pale to dark yellow 
aecr<>rding to the concentration, while those of zinc rosinates are 
rather brown. 

As it is nect^sHiuy to use perfectly clear solutions, it appears 
must eonvtuiient to (lissolv(t the rosinates in large glass vessels in 
which thesolutiofis are kept till they have become perfectly clear. 
The rosinate. is put into tlie flask, which must be quite dry, in 
pieces abotit the size of a hazel nut until the flask is about one- 
third full. Knough turpentiiie is then put in to quite cover the 
piecen and the flask is corked and allowed to stand for a few^ 
hours. At first the rosimite swells considerably, passing into a 
gelatinous maKs. The action is accelerated by frc(pientIy shaking 
the flask, and when the gelatinization is complete more turpentine 
is lidded, a little at a time, until a solution of the deHirc3d con¬ 
sistency is obtained, wlien it can he used as it is for a varnish or 
can h«» mixed with pigments to make a paint. It is necessaxy in 
ordi*r not to make the solution too thin to add the turpentirui with 
gn^iiLf care. As soon as thc! proper (piantity of turpentine is in, 
tlii» scdutioii is shaken up once tliorotighly and the flask is put in 
a place where it will not he disturhcxl so tliat the solution may 
clarify. It may then he decanted f|uite clear from the sedimetit 
at the bottom. 

Tin: pndiminary gtdatinizaiion of the rosinate rcmders solution 
at tlic ordinary temperature ratlier a slow procijss, and canj must 
Ilf taken to keep the jelly as loose as possible by constantly 
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Hliaking the Hask. As tins is ratlnT tnmblpHoine in W4)rkiji;jf <fn 
a lar^e scale, it is advisable to somewhat modify tin* ]>roct<*ss. and 
to effect the solution by the aid of heat. This is host done in tin* 
followin^^ manner 

The rosinate to be dissolved is put into a lar^e iron pot w^dl 
tinned inside. This pot is put into another and the space is fllh*d 
with water. This water is boiled by passing steam into it, aft^r 
as much turpentine has been jK^ured over the rosinate* as will 
completely cover it. The rosinate and turpentine are stirred with 
a broa<l paddle until they have reached tlic* temperature of tin* 
boiling water. The rosinate runs down as a thick muss of the 
appearance and consistency of hon(*y from the paddle, and wh»*n 
this is the case the additional turpentine is adiled until the 
thorougldy stirred mass runs from the paddle in a eontinmais 
stream. Small samples are tlnm taken which are paiiiti*d on to 
a sheet of glass so as to rapidly cool to the ordinary tempf*riitiire. 
The cold mass rapi<lly assumes an appf*arance much reseiidding 
that of set glue, Wlnm this is the case it in a sign that imire 
turpentine must be added, and this must be continuefl iintii a cold 
sample has tlui consistency of good lioiled oil. This nhows that 
the proper amount of turpentine has hewn acldecl The holm ion 
in the pot is then allowcal to ef)ol and poured out into fargi* glass 
flasks in which it is left to clarify. Tlte seditnenf of iindiswilvcil 
particles clings with some tenacity tc# the lK»ttiUii of the flitsk sn 
that it is v(3ry easy to decant the pure, licpiifL 

The amouiit of turpentine oil required to iniike a moIuI ion »ff 
any given cfmsistency varies greatly moth tin* nature of the 
rosinate. Zinc rosinate dinsolvcH much more eiinily ihiiii aluiiiina 
rosinate. Twenty-two gallons of oil f)f turpiuitine are Hiillicicnf 
to give a thin solution with 1 cwt. of zinc rosiiMib*, wliih* flu* 
same quantity of alumina nisinate requires three iimcH ah imicli 
turpentine, and even then forms no pnipi*r Holutloii but a 
buttery mass. The latiia- is, tliiind'orf!, the rmhmU* to be pre¬ 
ferred on econrimie grotnulH both for this prejiaratinii of \ar» 
nishes atid of mixed paints. 

To obtain fine lusinnis and durable viiritishieH from holutioiih 
of rosinates it is advisalde U) use th<* .solution rather thin, and to 
^ Becoml coat as HCK)n us tin* first in dry. Tin? resistancf* of 
these rosinate varnishes to atmosphiuic inlliieaiccH in very grenf., 
long exposure to the contiriiious iietion of iiir, sun, iind rain leiiving 
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lustre of the varnish unaltered. These varnislies also offer 
threat resistance to the action of chcnnicals. Frequent washing of 
a varnished object with soap and water affects the lustre only 
very slightly and the coats I'esist solutions of carbonate of soda 
or potash even better than they do soap; but fairly concentrated 
solutions of caustic soda or potash attack the varnish rather 
strongly, decomposing the rosinates with separation of alumina 
or zinc oxide while the alkali combines with the rosin acid form¬ 
ing a soap soluble in water. 

It is safe to assert, however, that as regards resistance to 
atmospheric influences and the action of chemicals, the rosinate 
varnishes are quite e<(ual to the best oil varnishes, at the same 
time they hav(‘, the a<lvantage of being very nnich cheaper. 

Resinate Faints. 

Tile solutions of rosinatesin oil of turpentine prepared by one 
<)f the previously described processes can lie mixed with various 
powclered pigmemtsto produce, bodiets which can be us(k1 as paint 
aftte’ the addition of a suitaljle amount of turpentine. 

Tlie paints are made by pouring over the pi^rfectly <lry fine 
powder of the; pigment enough solution of rosinate to form a 
paste, thin enough to worked up in an ordinary colour milk 
The first passage through the mill usually renders the mass somo 
whai stifler so that a little more rosinati; scjlution must be a<lded 
to it. Tlie mass is returne<l to the mill often enough to pi'oduee 
a perfi'.ctly uniform paint, and the number of times this has to be 
done* depends upon the tinemsss of the pow(l(;r(*d pigment. The 
!>f»8t way of finding wlnm the propei* point lias lieen reached, is 
tiO take a small sample and paint it thinly on glass. If no 
separate pigmmit particles can be seen, and if the colour is per- 
fiaffly uniform, the process may be regarde<l as complete. The 
Wimple c<iat must lose* its turpentim^ rapidly by evaporation and 
slniw when quite dry ii smooth and lustrous surface. 

There is another simple method of preparing rosinate paints 
by which it is possilile to obtain a large amount of saleable goods 
in a short time. The pigment used is r<;duced to fine powder as 
well as the rosinate. Tin; powders musk be very carefully <lried, 
for even a vc;ry small amount of moisture has a bad effect U])on 
the pnqauiies of tie; paint, espc^cially upon its lustre. The* two 
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pow(i<.trs luust be njost thoroughly mixed iu the proper propor¬ 
tions. This is best done by putting them into a rotating (*ask 
which is slowly turned until the mixtun^ is complete. The time 
re<juired for this can be deteriniiujd only bj' experiment, ho that 
from time to time tlie rotation of tln^ (‘ask is Hto])p(^d, a sample 
of the powder is taken out and rubbisl up with a spatula witli a 
little oil of turpentine*. If the mixing is complete it will form a 
thick paste even witli a very small (pmntity of turp(‘ntim% and 
will with a little more turpentim^ form a mass of tlui (tonsisteney 
of a thick oil colour which works well with the* hrusli. A sample 
painted on a ])oar<l must rapidly dry to a lustrous &mi and cover 
the wood eomphdely. When tin* sample shows that tin* propt*r 
point has been arrived at tin*, powdeu'is taken out of the cask and 
thinned wdth turp(*ntine till it will go through the. colour iniil. 
As tln^ particles of rosinate an* uniformly distrihtited tlinaigli 
the whole mass, th(‘y ant rapiclly dissedved hy the turpentine 
and a paint fit for use can generally he, obtaiinnl after twice pasH- 
ing through the colour mill. 

It is advisable to ust^ no more turpeidim* than is iiecf*HHfiry 
to make a v(^ry stiff pash^, for the latttu* can always Im* diluted 
at will Ixddnj xim. If enough turpentine is iid<li*d at first to 
make the mass of tin* proper consistency with which to paint, the 
pigment will not !)e properly ground in and the larger |'mrt rif 
the solvent will separate out in the. drums in mdiicli the paint is 
stocked. We then fiml in the lower part of the «lrin« a thick 
mass 'which it is v(*ry difficult to mix again with tin* liquid portion. 
This appearances is esjjeeially eomiiion when the pigment iiiixeij 
with the rosinate lias a high specific gravity, as, for exiimple, limd 
pigments. 

In painting with rosinate paints it may often be noticed that 
a sliort tinu!! after drying tin^ coats la*conie triiverseit with a large 
number of minute cracks and Hake (df in plnc^cK Tliis is a sign 
that too miicli rosinate in proportion ti* flic pigment has bam 
taken. On tln^ evaporation of tin* oil of tur|a*ntiiie the rosinat** 
shrinks consiclerahly, and theri^hy cracks the layer of paint. It 
is th(*refore neecHsary to make pn*Iiniiiiiir}' ex}aTimentH with 
ev(‘ry pigment in order to (h‘cid(* the pro|Mirtioti most suitiiblit 
!h‘ mixed with the rosinate in ordm* to get a |»iint wliich will not 
crack on drying. Full stjcurity, however, iigiiiiist the criicking 
of the paint is afforded if, in addition to the oil of iurpentino, a 
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\ pry Hiaall aiianintr of rosin oil or oF <lryinp* lins< 3 c<l oil prc^parod 
in ilie «;oltl with horato of nuingaiu*sc is ustid, For thest^ })o<li(‘s 
remain li<|ui(l after the evaporation of tlui tur))entin( 3 , dryinp^ 
later hy re.sinilieafcion. llie paint certainly dries soinewliat more 
slowly, hut it n^tains a certain amount of elasticity so that no 
crackin*^ cajcmrs on co(^lin^o Hence no cracking takes place eitheo’ 
in till* paint or in the varin.sh, and l)oth retain their lustres com¬ 
pletely. 

Tlie ijumifities of rosin oil or hoiled oil to he nsi^d for this 
purpose are alwaiys very small, and, as a rule, an amount (3<[ui- 
valeiit to 5 pf»r ct^iit of tin* turpentine oil used is sulficient. Tlu^ 
rosin oil or hoiled oil is adde<l at the same time as tln3 oil of 
iurpentim*, in cu’der that all tin*, litpiid may b(i uniformly distri- 
hut**d throuj^h tin*, entire paint. As linisln^d paints soon thick(*n 
in till* air from the t-vaporaiion of the turpentim^ tlnjy must b(* 
f-ncloHial fit once in air-ti»-ht drums. 

IVuitini^s extjcuted with these! paints have! a smoe)th shinin^^ 
appi‘nriince, in this respewt surpassing or«linary paints made! with 
pil^mcntH ami hoiled <al. To secure! tin* durability of thcj lustre, 
it is a plan as soon as the* re)sinat(! paints are pe^rfeetly dry 

to ^dve an extra coat of dilute! varnish. As the.* mass in which, 
lln* partic*h*H of pignn*nt are (unh(!elde‘d ami that which re;sults 
from tine elryin^ of tin! e*xtra coat with puree varnish are <!ntir(!ly 
identical, tlitjy ailhfire* firmly together and ne) crackin^^ takes 
pliiec either in tin* paint (»r in thee varnisli ov(*.r it. In the casej 
of paiiitini^s executed with boileMl oil paints and varnishcMl over 
witli fi fatty <nl vaniisli fine! hair cracks invariably appeair in time.! 
no inatier Imw fine ii varnish lias he,!en usejel Ht!nce the-, vajmish 
loses its lustre. Theme, hair cracks remult from une^qual etxpausion 
iiml contraction, chan^^nm of te*iupc!rature acting elifiercntly c/n the 
pfiint ami on the.! varnisli. Ah we* have alrcaely reunarked, the! 
iiiasH o>ntiiiiiiiig tin* pigment is in th<! case! of rosinate jiaints tlnj 
mmm m that e^onstituting the varnish, so that both <!XpamJ 
ci|iially mi heating ami exjntract iH|imlly, therejfore no {*raeking 
«H!.eura 

Enamels. 

Tint preparatifum known hy tins name! in exiramiem consist of 
tin* rosinatiis of various Inuivy miitals prepares! hy the! m<!ihod 
iiireaely descrihed. Home* enamels, fiowevejr, have! nothing in 
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common with these but the name, and usually consist of* solutions 
or preparations of metallic salts from which the metal or oxide 
is easily set free, so that by their means very beautiful and ex¬ 
tremely thin layers of metal or metallic silicates are produced 
upon porcelain, stoneware or glass. 

Briefly the preparation of the commoner enamels are described 
in the following paragraphs. 

Alumina Enamel. 

This kind of enamel produces when applied to a white ground 
of porcelain or finely glazed earthenware an optical effect re¬ 
sembling mother-of-pearl. This enamel is prepared by dissolving 
ordinary rosinate of alumina in oil of turpentine or other essential 
oil and painting the solution upon the earthenware with a brush. 
It must be remembered that the effect of the enamel varies very 
greatly with the concentration of the solution used, solutions of 
different strength leaving on the earthenware coats of diff*erent 
thickness. Hence to get any given eflfect we must determine 
by previous experiments the particular concentration of solution 
required. When the solvent has evaporated the rosinate can be 
fixed by a gentle firing. 

Bismuth Enamel. 

This enamel is used in porcelain painting as a flux for the 
purpose of fixing other enamels or to dilute them and make their 
colour paler. Used by itself it produces scarcely any efi*ect. 

Bismuth enamel is prepared by dissolving bismuth in concen¬ 
trated nitric acid under a chimney with a good draft, which will 
carry away the large quantity of unwholesome fumes produced. 
When the metal is all dissolved, the solution is allowed to stand 
for a time to deposit any insoluble residue. The clear solution is 
then decanted into clean water. The water should have four or 
five hundred times the bulk of the bismuth solution. Contact 
between the. two liquids forms basic nitrate of bismuth, which 
forms a dazzling white precipitate, which gradually sinks to the 
bottom of the water. When all the precipitate is perfectly 
settled, the water containing a very dilute solution of neutral 
nitrate of bismuth is decanted awaj^and the residue washed wdth 
several lots of water. The precipitate is then dried and is known 
as bismuth white. 
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Hit* n»ci{H* for making flux from the hismuth \viiit(‘ i.s as 

follows — 


P.iHiiuilh whifcij . ..10 lb. 

Ronin.SO ,, 

nil f)f turp<*iifcinct ia* lavender. ,, 


Tha rosin is put into a Iar^*e porcelain liasin and melted on a 
.siiid hath. The bismuth white is then added to it a little at a 
tim*R and thoroughly amalgamated by careful stirring. The 
mass toughens and becomcis brown. It is tlien diliite(l with a 
little of the ()il. More. Ijismuth white is then stirred in, this being 
ri^peiitetl until all the materials are amalgamated, and when tln^ 
jnixture is ecanpleie the whole mass is stirred until cold. 

Bismuth lustre or flux is often used to lighten the shade of 
<‘oloure,d enamels. 

For **xample, iron enamel used alone giv(^s an orang(}-red 
which can he made pakt at will by mixing it with flux. The same, 
is true for all other eolounsl enamels. 

Lead Enamel. 

For seecmd rat(^ porei^lain goods and ordinary potte.ry, lead 
enamel i.s used instead of hismuth enamel, being much cheaper. 
I..end enamel is made in an texactly similar manner to hismuth 
fmamcd, nitnitc^ of lead being used in the recipe instead of th(i 
tifisie nitrate of hismuth. 

Iron Enamel. 

This enamel is made in various ways. In one method a solu¬ 
tion of percliloride of iron (ferric chlorides) in water is added to a 
solution of rosin soap until no further formation of precipitates 
oeeurs. llie prescipitate is then filtered ort’ washesd with water 
ami dried. Dried iron enamel is a resddish-brown solid. Ties 
second process is to melt together eepial weights of rosin and 
turpentines and them to stir in nitrate of iron equal in amount to 
tlicj imin. The; mass is stirreid with constant hciating until it is 
perfectly uniform. Used by itself iron emamel gi vtis an orangei-reel, 
which can he tonc^d down to any extent by an aelmixture of flux. 

Uranium Enamki.. 

This emamed is maele like iron emamel except that nitrate of 
uranium is used instead of nitrate of iron. By itself uranium 
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(‘nainel ^nves a warm nankeen yellow, Imt when <liinte<i with flux 
it ^ives any tint from a <leep to a pale straw-yellow. 

(hnioMH’M Hn’amfj.. 

A solution of hieliromate of potash in wate!\ to wliieli a iinl** 
sulphuric acid has l)(‘.en ad<le(h is warmtsl, and spirit of wine addf‘d 
a little at a time. The solution frotljs up .stron;;ly and it s heauf ifnl 
n^d colour ehau|^ms to vi()l(‘t. When the solution is cold it 
pr(‘.eipitated with a solution of rosin soap. The prc^eipitate 
washe<l and dried on porotis plates. This (mann*! ;{ives a heantiful 
^recai. 

('ADMII'^t K.VAMKL. 

lids is made hy precipitating a solution of rosin soap witli on*- 
of sulphat(‘ of cadmium. Tsed alone it ^i\'eH a iieiuitifnl inothio^- 
of-pearl lustre, whil<* wlnm mixed with eiianH!ls of other eohiiirs 
it imparls to them the same, <|mility. 

(kUJALT 

This is made lik(t iron miamel, suhstitutin^ nitriit** of eoludf 
for the nitrate of inan 

Mktal Kxami:lh. 

I'ht* so-(*fdle<l metal enamcds differ from those just de'-erilti-d 
in eonsistin^jf of wry thin layers of pure metal, wtiic‘!i on tie* 
opaque <(round slicnv their full lustre mid tlieir ehanteferisfie 
eolour. The ehic*f of these are. <^oh! enaiiiel and platiiiiiiii iUiiiiiitT 
both of which are tised to a fairly liirije extent in eeriiiidcs. 

Flatixtu KxA!VIKL. 

Thin platinum foil is cut up into %"erj siimil pieeis liini put 
into a mixture of nitric acid with ornotliird of its Inilk of hydros 
chloric add. Tliis liquid, called Uf/mi rv.ffla.dlhmflvm tin* jihitiiiiiiii 
slowly. The solution in eva{xirated itt ii oeiitle hciti in ii |iorc«*kiii 
dish, but without hoilin^^ until a H<#lid reddiMh-lirowii rcHiduc is 
left. This residue consisting of tetrachlorid«Mif pliitiniini is dis. 
solved in strong spirit. To produce platiiiiiiii eiiiiimd, cm {mrceiaiii 
a little of this solution is mixed'with dtl of lavender and applied 
with a hrush. When the jmreelaiii has been final ihc pfiiuicd 
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places appear covered with, a shining white coating of metallic 
platinum. 

^ Gold Enamel. 

To prepare this enamel either thin sheet gold or gold wire is 
used. The metal is dissolved in aqua regia in the same way as 
the platinum. On careful evaporation a reddish-brown mass 
remains, consisting of trichloride of gold. This is dissolved in 
spirit and the solution is painted on the places to be gilt; the 
thickness of the gilding being in proportion to the concentration 
of the gold solution used. Fairly thick gilding can be polished 
to a high degree of lustre with agate or polishing steel. The 
more dilute the spirituous solution is, the thinner is the gilding, 
but it always forms upon an opaque surface a completely con¬ 
tinuous lustrous coating. With extremely dilute solutions the 
layer of gold is so thin that it transmits a green light, but it still 
shows its characteristic yellow lustre by reflected light. Gilding 
as thin as that just described is of course very easily rubbed off 
leaving no trace behind, while the^thicker coats which have been 
polished are so durable that even when the object has been in use 
for years the gilding remains entirely unaltered. 

Rosinate Pigments Peoper. 

The rosinate paints described in a previous section, consist as 
we have said of various powdered pigments mixed with a solution 
of rosinate of alumina or zinc. On evaporation of the oil of 
turpentine the lustrous coat of rosinate in which the coloured 
powder is embedded remains behind. 

There are, however, rosinate pigments proper which differ 
from those already described in being composed of metallic 
rosinates and basic coal-tar dyes. They possess all the beautiful 
hues belonging to Those dyes. 

The basic coal-tar dyes are a collection- of dyes frequently 
called aniline dyes, which have the property of combining with 
acids. It is very easy to find whether a commercial coal-tar dye 
belongs to the basic or to the acid group. All that is required is 
to add a little s5lution of tannin to a solution of the dye in a 
test tube. If the tannin produces a precipitate the dye is a basic 
one and can be used for the preparation of rosinate j>igments. 

8 
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If, on the other hand, there is no prcicipitate tin* (iy«‘ heltju^s to the 
acid p;ronp and is uselesH for our purpose. 

As examples of basic dyes availabht lor making rosinate pi^~ 
ments may l)e mentioned fuc.hsim*, methyl-violet, brilliant ^o’een, 
anramine, saffranimx etc. Kvtai this iimitetl sehalion shows what 
a great varicsty of rosinat(! pigm(*nts can Ik* pn;pared. 

The rosinate pignamts are made by taking a ratlier dilunt 
solution of rosin soap in watcn* and pcmring info if an aqueous 
solution of a suitabhi basic couldar dye. Tbe intfuisiiy of fbi^ 
pigrmait produced deptmding as it does upon the amount o! th<* 
coal4ar dye, it is necessary, in order tcj obtain always the same, 
colour, that the rosin in tbe soap and the dye slaaild lie stricily 
proportional. In otlnu‘ words, we find by expf*rii*iiee what eolours 
are obtained wlam the. amount of dyit is i'quivalent to I, 2, d per 
cent, etc., of the rosin. Having bniinl onct* for nil tlii* cfilour 
produced by caich of thescj diffe.nmt proportions w'e ar«* always in 
a position to nqiroduce it. Wlien tite rfisin Boap and the dye 
solution have Ixam thoroughly mixed, ii soluthut of the inetiillie 
salt is pourcal into them in a thin streaim The salt iiseil is either 
sulphate of magnesia, alumina or ziiir. As the iiisoliibli* rosin 
soap is formed it carrien down the dyp with it. lliis preeipitiitJon 
of the dye iiceessarily renders the lifpiid paler, tin* inhiition of ilm 
metallic salt being continued until it bi‘comi.m entirely eolniirlesM* 
A small cjxeesH of imdallie salt i«, however, not detriiiieiitfil, Ak 
soon as tins precipitation in ccaiipletKu tbe liquid is iiIlnWiKl t«> 
stand in thc^ precipitating veasel until it has rleiired. llie liipiiil 
is then dexanted, the preeipiiaie is wiiHlieil rejxati**Ily witli cleiiii 
water, and finally allowed to dry lai ii filter elutli in ii pliieo 
protected from dust. In working on a largf? f%eiile it in inlvisiiblf^ 
to do tlm washing ami ilryitig uf the precipitate in a ciuitrifug&l 
machine. 1'he drum of the machine miiht In* provided wdtii ii 
closely wa>ven linen cdoth fanteiied to it« iiides. The vmmd con¬ 
taining the precipitiito is |,>Ifieeil iilan'c the ceiitrifugiil which is 
then sot in moticiii^ hut not tiM) rapidly, wdiilc tlif? priadpltak* in 
allowed to run into it At first theliipiid from the ceiitrifiigiil k 
strongly ccjloured, therefore it is collfxiefl mid put buck into the 
drum. As soon as this layer of pigment on the Mide«|if the driiiii 
has attained a cmdain tiiicknesM, nothing |.ifiSHe« through t!i«* liiieii 
but clear liquid. Wlieri all the prixipitahi i« in tin* drum a thin 
stream of water is allowed to flow itfam ii TIiim moiiiir riipidly 
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removes the soluble salts mixed with the precipitate. After a 
short time the flow of water is stopped and the drum is then set 
to rotate at its highest speed. The centrifugal force then drives out 
the water present so completely that the precipitate is converted 
from a paste into a fairly dry crumbly mass which is lifted out 
of the drum in the sack and completely dried at a gentle heat. 

During the whole process of making these rosinate pigments, 
care has to be taken not to expose them unnecessarily to light, 
as they have the remarkable property of gradually losing their 
solubility in the direct rays of the sun. 

The rosinate pigments dissolve in various solvents with con¬ 
siderable ease. Benzol, ether, alcohol or chloroform can be used 
as solvents. If a solution of a rosinate pigment is required, only 
thoroughly dried pigments and pure solvents, such as very strong 
alcohol or rectified benzol, should be used. If a clear solution 
prepared in this way is painted in a thin coat, the evaporation of 
the solvent leaves behind a coloured but quite transparent sheet 
of the rosinate pigment which shows a glassy lustre and a con¬ 
siderable degree of hardness. 

In making the rosinate paints, any metallic solution can be 
used which will give a white precipitate with rosin soap. Hence 
the most important salts are those of alumina, zinc, magnesia, 
lead, and tin. Salts which produce colours of their own with 
rosin, such as salts of iron or copper, are useless for this purpose, 
as the paints made with them would have a different colour to 
that of the coal tar colour which has to be fixed. As it is desirable 
to use the cheapest products possible, zinc or magnesia [salts are 
most suitable for rosinate paints in which no special shade of 
colour is wanted. The cheapest zinc salt on the market is the 
sulphate, and among magnesium salts the chloride. Both these 
salts give rosinates, of almost exactly the same colour, but the 
powders diflfer in specific gravity. Kosinate paints made with 
magnesia are far lighter than those made with zinc. For the 
same reason too, zinc paints are more easily levigated than 
magnesia paints as they settle to the bottom of the water much 
quicker. The use of lead should be avoided for making rosinate 
paints. All lead paints become discoloured and finally black by 
exposure to the air, sometimes very quickly, due to the formation 
of black sulphide of lead by sulphuretted hydrogen in the atmo¬ 
sphere, which commonly occui-s in towns. 
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The same organic<ly(^ will ditie^nett e<)lour.s with ditlhr^ni 
rosinat(is. For (ixamph^, ma^aeita <^^ives with ma; 4 *iH‘.sia a pi^nmeit 
«howm^ th(^ Full h(‘anty of tlie red of tlaj hye, whih* if tin is usi*<h 
the paint will Ixi violet. A nunih(*r of tints (*an ho rjljfainoil hy 
mixing the tin ])aint with tin* ma;^oiesia paint in various propor¬ 
tions. 




CHAPTER XII 


THE MANUFACTUEE OF LAMP-BLACK AND LAMP-BLACK PIGMENTS. 

There is only one absolutely black pigment known. All other 
so-called black bodies are either dark blue or dark brown, but 
amorphous carbon or lamp-black is really black. 

The theory of the conditions leading to the liberation of car¬ 
bon in an amorphous state from combination are very important 
to the manufacturer and must therefore be briefly stated. Every 
organic compound contains carbon, and when burnt by heating 
in the air, the carbon forms carbonic acid and tlie hydrogen forms 
water. If, however, there is not enough oxygen to eflect the total 
conversion, it is, as a rule, only the hydrogen that is completely 
burnt. Some of the carbon is then usually set free in the solid 
form as a deep black powder, known as lamp-black, or when im¬ 
pure, as soot. Alcohol contains carbon and hydrogen, and oxy¬ 
gen in addition. When burnt this is completely consumed to 
carbonic acid and water. Turpentine and petroleum are both 
hydrocarbons, but contain far more carbon in proportion to the 
hydrogen than alcohol does. If either of these is ignited in an 
open dish it burns with a dull yellow flame from which a thick 
cloud of finely divided carbon arises as smoke. Such combustion 
is called imperfect. It is, however, possible to burn either pet¬ 
roleum or turpentine completely so as to form nothing but car¬ 
bonic acid and water. This is what happens in a properly 
constructed petroleum lamp. Here the wick takes the form of a 
hollow cylinder so that oxygen comes into contact with the inside 
as well as the outside of the flame. The chimney strengthens the 
draught of air through the flame and no soot escapes from the 
top of the chimney with the gaseous products of combustion. 
But the combination in these lamps takes place in two sharply 
marked phases which can be easily recognized by the appearance 
of the flame. Just above the wick is a blue, barely luminous 
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fiamo which consists cliiftfly (jf hurnini^ hy<ln>!4;i*ij. Th«* ir 
part of the llanni is linninous, and th«^ hotter the lamp tie* w| 
it is, and the worse the lamp, i.e. less the drauj^dit, the rei 
and y(dlow(;r it is. At first there is an imperfect eeinlmsl i« i 
the p(jtrohtnm which burns with lilnuiition fd* carhnn. hut 
particles of the lattca* carried tip hy tlie rising ^'anen are niisi- 
white In^at and th«in consnmed. This sliort deseription cdi* 
indicat(‘,s how a coinhustihle must, lie, hurnt t<i md. tla* i^na' 
possible ipiantity of its earhou in the haan cif lainp-hlaek. 
substance must he allowa^l to come into c‘cmtact with ju*«! I lit 
quisitt^ (piantity of (exy^en to k«tep it hut im innrie ur 

necessary amounts of the (‘arbai will he hurnt to earhnnie 
In this (jasc^ the. flame will ‘.(ive inon* li<^dd and ln*at than !«*] 
which must lie carcdully i^uarded aeain^t. 

Any organic liody rich in carhcm can he usf*d for ifiinp-li 
making. The Huhstances clueflj* used hnvi* for a long finic 1 
rosin, tur|)entincn and the resinous wood of various trei's, i-spiad 
the roots. Lafer animal and Vf*getahle fats wen* inliled to 
list, while name rrtcenily large quantities of himp hlfick lut\e I 
ma<le from the hy-pnalucts of pe.troleiim refining imd f 
natural gas. It can also hi* imnle from coaldar pitch. In ti, 
these only a small pm*tioii of tlieir earlMin is hiirnf,tlii* rest la 
set free, in a fimdy divided stati* with hoiih* products of dry 
tillation clinging to them. The pn^Hence of these inlliiciicos 
colour of the carlnm ami impartH to it a greasy tVeling. 
lamp-black must therefore, he Huhjeditfl ton Hpeciiil proci*Shfif |; 
fieation to destroy tliese hoflies. rarhon-tiljii^k can iihio he n 
by a process differing from impiTfect comtiiihfion, that in, hr 
or destruetive flistilliition. If an organic hiihslmice rich in vnr 
is encIoHcd in a veswl with only a Ufirrow <ipeitiiig mid it Is lieji 
it decompOHes, forming both Ii«jiiid and gfiseotis produetH coiiL 
ing ciirlmn together with tin* liydrogmi and oxygiui of the orig* 
substance. The cxcchh of cnrhcai remainH bidiiiid m iin iiimirpl: 
coal, still containing the inimTuI stilisiiinceg origiintlly presf'ii 
the form of organic saltn. Among vegetable biidi**^ iisi*d iii 
way, wood must first 1mi meniioiicd. Wine lees find gra{i<* j 
arc also u«»d. Among the animiil HubHtiiiiceH einjilifved for 
purpose arc Ikuicm, fragmentH of horn, and dried hhmd. To obi 
a carhoinblack from t!mresulting prodiictn, ihn mtiieral siihdai 
must be disaolvecl out from it. Hie soIveiitH lire then rii! 
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away with water, and on drying pure amorphous carbon is left 
which can be used in the same way as smoke-black freed from 
its impurities. 

Making Carbon-black from Resinous Woods. 

We place the description of this method of manufacture first 
because it is unquestionably the oldest of all. Rude and primi¬ 
tive though it is, it is still practised in countries rich in pine trees. 
The roots of these trees contain a yellow wood which is ex¬ 
tremely rich in essential oil, differing little from oil of turpentine, 
which can easily be extracted by breaking the wood up small. 
This rational method is, however, not always practised, the 



people contenting themselves with burning the roots in a limited 
supply of air, thereby procuring large quantities of impure black, 
a little wood tar, and an essential oil having a very disagree¬ 
able smell from contamination with empyreumatic bodies, the 
latter being called crude pine oil. A smoke hut, such as can 
still be seen in many places, is represented in Fig. 29. 

It consists of a hut R, the size of an ordinary living room con¬ 
structed of rough boards. The ceiling of this chamber consists 
of a coarse fabric which hangs down in great folds about a quar¬ 
ter of the depth of the room. Cords are fixed to various parts 
of it which are all joined to one which passes over a pulley. Or 
pulling the one cord the cloth is lifted and falls again by its own 
weight when released. The chamber is usually 16 or 17 feet 
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square and about 10 feci hi^b. It is covered with a li^ht roof to 
keep the rain from tlu^ ceiliu^-cloih. A h!*i(*k tunnel K, about I 
foot square, opens into otk^ sid(^ of li. '^^Phis tunnel is 17 to 2(^ 
feet lon^^ and slopc^s ^j^cuitly. It eonnnunicate.s wiili thc» la-iek- 
work cluunber F, which can Ih‘ clostMl by an iron door provided 
with a damper. Tlu*. choppcnkup roots are burnt on tin* slopin^r 
floor nearest h) the triumd. ()n the door si*ht a narrow cduunud 
leads to a well (J, which collects the tar and tin* empyreuniat ic oil. 

Th(M)ven F is char^tMi with chopped wocni wliidi is se< ali^lit. 
The iron door is tlum shut ami the damper is kept open enou^li 
to maintain a thick red flame. I'he c*ombustion ^ases carry the 
soot U]) tin; incline of K info H. Here they deposit most of tin* 
black on tlu^ floor and jjass away tbrou^di the eeilini.^. This in 
time-^(*ts so choked with scjotthaf. the draught ishtoppiMl, wlen’e- 
upon the cord is worked to shake the soot down, C bdy the 
wood m‘arest tin* iron door n‘ally hums, the liot coiuhustioit poises 
from it ]Kissin^ thron|^h the remainder of the wood wliieh is 
thercdiy stihjeebsi to a kind fd' dry distillation. »riviiio up its 
esH(mtial oil and a part of the tar which fhnvs into the ilitfdi H. 
It is of the hielusst imporiam*e to keep the flame in tlt«‘ o\-eii just 
ri|i^ht. If it becomes h jo strong from an ext’ess td draii*ilit» the 
soot accumulated in the t.unnel and tlte (diamher H may he 
nit(‘<l, th(^ r(»-suli would almost c'Cfrtainly he that the whole place 
W'ould h(^ burnt to iln^ ground. Tlie sued: in E htduo very finely 
dividcMl and mixed with empyreiniiatic hodien is \ i*ry iitfiiiiiniiiihle 
atal would at once !>e i^niital by conta<*t witlui hiiriiiii^^ hiibstanci*. 
Hence tlummtry of the flame into tlie cluimlim* inii^ht have dis¬ 
astrous cons(M[ucnccH in addition toecjutamimiiini^ tlie lamp hiaek 
with ashes. The lamp-hlack immt not hi* removeil from the 
chamber R till the, oven is quite cedd, the, fire havin^o' heen 
tinj.^uished hy completel}'shutting tint damper. A narrow door 
in the side of R Is then opened and the lamp-ldack is tiiken out 
with a wide flat wooden sliovel. Xo trouhh* is taken tofdf‘iir the 
black out very thorou|.(lily as sitiall HcrapinoM are hlown aliout- 
and lost. The appearance cd’ the black removed will at once hIii-jw 
whether the draught lias been propmdy riifinaged. I.iaid upon 
wliite pap<.;r it should appear a pure hlack and Hireiiks of it miist 
not show a brown except just at the, eiids. If the uir liiis hf.!eti 
deficient the hlack is ilistirndly hrownisli, is greits)' and makt^H ii 
bi’own mark if rubbed on the paper. In this mim* the teaupera- 




MAXrFACTlJRH OF’ LAM]»-BLA(’K ANO LAMF-RLAOK RK’rMKNTS. 121 


ture ha.s l)een too low, quantities of tarry matter having cscapcMl 
cleconiposition. Although in this case the black is less valuable- 
than the pure pi-oduct its formation is not regar(le<l as a fault by 
th(i soot burners who arc3 aware of the fact tliat in this case the 
yii‘hl is greater thari when the pure substance is obtained. Idle 
brown product can l)e puriticMl subsequently. 

A large amount of tlu^ lamp-black is use<l just as it loaves the 



H(K)t chiimbor for purposes whercj cheapiuiss is th(^ gn^at <l(isidera- 
tuiiL Huch as making grciy wasluis with milk of lime, or vary 
cheap paints with rosin oil, or printtir’s ink whicli mual not be 
absoluttdy black. All tluj products so ma(l(‘., however, have the 
disadvantage of slow drying on account of tlui tarry impurities 
in th(3 lamp-hlaek. If a ne.wspaper is printed with oms of tlu^se 
cln^ap inks, it smudges wlum folded, “ sets off’’ and dirties th(3 
hand. Attempts have heem made to improve the primitive con- 
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struction al)Ove (leHcriboil by making thc] sidvs of th(‘])uildin|^ likcj 
Venetian })lin(la Such a modification is .shown in Fi^. ‘iO. 

Here tliere arc two eliambcrs with a common elumir*}' in the 
centi’G. The oven and other piiris arcj constructed as abovi^ de¬ 
scribed. The slates of the sides ant tised to regulate* tin* draught, 
but this cannot be done perfttctly, the contrivance losin*^ nau’e 
black than the old arran^mnuait with a limm (;<dlin;.,c 

IhjlUFICJATK^X OF LaMI^-BLAC’K. 

To free tlie crude lamp-black from tarry matter it is made red 
hot where))y the tars anM‘ith«‘r d(*composed with tlie fcaination 
of more lamp-})lack or they are volatilize<L Simple as this 
operation may appttar it must het ex<‘cni(*d with c'eriain pnaaiuf ions, 
otherwisft sonnt of the Inmp-hlack will he converted into shiny 
hard crusts insbtad of a dcwl-hlack powder. Thew* cruHts rit- 
<]uire to he ground atul htvi^ated h(d'ca*e their carhon is fit hir line. 

The i^aiition, which is sometimen wroni^*!}'called <*aIeinatioii, in 
best done} in iuljes of very thick iron plate, havin|.^ Ilmir ontsideH 
protected from the firij by a plastf*r of loam, wa.ier, an«l cdiopped 
straw. This coating has to la? renewed from time to tinie. Tin* 
iron tulx^ is close.d (uiiindy at one e.nd, while at the other it is 
‘Covered with a cap liaving a small opiaiing in tin* cimtnn The 
tubes used have a diamebu* of from <1 to K indies and a length of 
from 4 to 5 ftici 11i<y an? placed horiz<mtal!y in an oven which 
istravermnl by strong iron bars, hucIi as old railway metal, that 
several rows of tubes can !>e arriiiiged at dilfereni heights, llie 
tube.H must lie so placed tliat tin* openings in the cups are outside 
the furnaccj and can he ohsi^rvcd. Tlni crude black tn hhiikeii 
loosely into the tubes until they aia* ftill ixxcept the last 2 indn^H. 
The caps arc*, tlnm ptit on and the joints cmrefiilly luted with 
loam, HO that the tuhe^ is iiir-tiglii except for ffie lioh* in the lifl. 
It is important that the. black sinmld be I<.Kme in the tiilMm, to ein 
able the gases deveJoped by the. heat hi escape freely. When the 
•oven is filled with tubes the fire* is lighted. When t!ie lower 
lay(^r of tubes has been at a liright rcfl Inait h»r iikuit tmai lumm 
tlie tiro is inenmsed until the iipnnmt nm' is red hot. Tim. t 4 thf*H 
are then taken out, tin*. iioIi?s in the caps are sbipped wdth loiiiii, 
and the tubes ant left tf) cool tliorouglily* If the tubes are openetl 
before they ant cold the finely-divided ciirkat will la^giii Ui glow 
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the moment it comes into contact with the air by condensing the 
oxygen from it and will soon break into flame. Cold lamp-black 
will not ignite spontaneously on exposure to the air. To keep the 
lamp-black from again becoming impure it should be packed the 
moment it is taken out of the tubes. The best method of pack¬ 
ing it is in tin-plate canisters with well-fitting lids, and of such 
sizes that they hold 1, 2, or 3 kilograms of lamp-black. When 
the canisters are filled and closed the lids are sealed by gumming 
on strips of paper. 

When the tubes become red hot, a stream of gas will be found 
to be issuing from the small holes in the caps, which will burn 
with a bright flame. The gas increases in volume for a time, but 
finally disappears. It is produced from the tarry bodies in the 
lamp-black which are either volatilized or decomposed with libera¬ 
tion of solid carbon. 

The extinction of the flame is a sign that all the tarry matters 
are destroyed, hence that the operation is concluded, and the tubes 
can be removed from the fire. Properly purified lamp-black when 
removed from the cold tubes must be perfectly black and without 
lustre. It must, when rubbed down on a sheet of paper, give a 
dead-black without greasing the paper. If the mark is brown 
the tubes have not been heated sufficiently to destroy all the im¬ 
purities present. 

In purifying the lamp-black the temperature must be raised to 
a red heat gradually. If the heating is too quick, the sudden 
evolution of gas may blow off the caps of the tubes, whereupon 
the contents will burn. Even although this may not happen, 
the too rapid heating would cause the formation of the above- 
mentioned shiny crusts which require grinding and levigation to 
make the carbon serviceable. Properly ignited lamp-black can be 
used in the manufacture even of the finest printing inks. 
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hAMP-IlLACK (ilAMin’niS. 

It is winy to Hint that tla^ (hsseription alroahy n*lVrs to a 

chainlHa* of Vi^ry pi’imitiv(‘ ooostnuiion, whirJi rpquin*.^ litth* ai'fc 
to convaa-t it- to on<* wlnc*h is inorr suitahh* for tho ptirpoHo. 
On watoliiii^^ oiH‘ of tlioso primitivi* urran;^i*ni(*iiis in action it in 
easy to s(a‘ that thor(‘ is always a fairly fJiirk hhutk rlouii lian^- 
in^^ ov(‘r tln^ (‘(*iliii^«>^-doth. Tins ronsista of <*oiahustion ^asos 
to^<‘thor wiiJi tho fiiiest. of tin* carbon partic*los swop! hy fho 
^as(‘s through tin* iin*.sh<‘s of tin* c*i(»th. Honc'o flip host ainl 
finc'tst particles are lost, only tin* c'oarsor ones collootin^ in tlio 
chaniilHir, luan;^^ too !n*avy for the |^as<‘H to swoop away. 

It is, how(waa\ possihh* with a proper arran^oiuont toHcparate 
tln^ hunp-hlack so thoroughly from I ho c*oiiihuHtioii ^asos that onlv 
v(‘ry snuill (plant itios an* lost ; at the saino t-inn* an auioniaiic 
Hortin^^ of tin*, carlnin into c*oarHor ami fin(*r piirticlos tiik(*s placo. 
Th(3 <iSH(*ntiai point in such an ormuJon is to iniikotlio cmnhuHtioii 
^aHc*s travcil a con.si^lorahh* histanof* botca'o thoy can oscaptn 
Tlni coolin^^ ami friction uiiich they then umlor^n* ho Ioshi^iih 
th(*ir spe(i(l that tln*y deposit tin* partich*H «»f earhon, tin* coarsijr 
at a distances frcaa iin‘ir plains of exit and the tinest nearer to it. 

In ord(‘r that the proca's.H may he carried on tiniiit<*rriipfedly 
on a lar|tc scab*, the lamp-hiaek cliainlH^rH are in dnplicmte, i*iich 
one capable of hein<^ put intc^ rommunication \vith t!ie cltimm*y 
separately. It Is tlien possible tcj he making lamp-black in one 
hall of the tilant while it is In'ine* ccdlecded from tho other. 

Lamp-black chamherH have hocm so constructed that tin* com- 
hustion ^mses with tin* carbon particles floatin^r in tlif*m aie com- 
polled to pass through a vauitcsl brick tiinneb am! through an 
opening at the end of that into a secemd tunnel riiniiiiig parallel 
with the first, so that the giisoB triiv**! in the siaamd in the reverHo 
<lirection to that whieli they took in the first. This iiiay ho re- 
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pc^ated with a third and a fourth tunnel bid'ore the ^ascs reach tlic 
•chimney. If each tunnel iw 11 yardn long and there are four of 
tliem the gases have to travel in all 44 yards. The last tunnel 
receives the finest lainp-Wack. 

In constructing this apparatus it is essential to line the 
tunnels with good smooth bricks and to point the courses well, 
in ord(‘L that tlui lamp-black can (easily l)e brushed otf‘ the sides. 
Before the plant is ust^d it must b(^ heah^d for a considerable 
time to dry it comphitely. 'This is dom^ by passing through it 
hot air and gases from a furna(;(i until th(‘. outside of the tunnels 
is distinctly warm. If this precaution is neghcTed the lamp¬ 
black produced will be worthless for a long time. Tluj lu^at of 
tlui gas(^s will (‘A7iporat(^ th(3 moisture out of the walls and it will 
again condense in part upon tlnj particles of lamp-black, so that 
inst(‘ad of a dry loose powder the product will lx*, a simuiry black 
•clinging mass winch will have to he dri(Ml and ground before it 
can find a markcit. It is easy to see that the plant described 
•costs money and can only b(3 recomiiK^nded for working on an 
unusually large scale; a plant which will yield 2 cwt, and more 
•of lamp-black (axtj twcmty-four hours can btj erected in a much 
cht‘apcir way. 

For tin*. purpos(3 of burning the raw material for lamp- 
l)lack, a brick building is i*rected abr)ut I.l yards wide, 11 to 
V4 yards long, and 10 feet high. The interior is plastcre<l 
smoothly inside with ordinary mortar and dividiid by a brick 
wall longitudinally into two chamlxu’s, (iach 11 to 14 yards 
long and about lb fe(3t wid(3- At tlni end opposite tin*- Inearth 
is the (chimney w» ich eati he coimect(‘d witli each of th(j two 
•chambers in turn. Tlni hciight of tin*, chimney must be at h^ast 
ri yai-ds, and on the b)p of it there must be.* a dam])er to 1x3 
presently descu’ibed for regulating the draught. 

Figs. ‘H ami ‘i2 show the arrang(3m(3nt : FiK. 42 in ground 
plan, ami Fig. 4\ a v<‘rtical sesetion. Both the chamlxirs ar(3 
divide.d into compartments by walls paralh*! to th(3 width of thcj 
•cluimhers and about 40 inches apart. It will be clearly stxm 
from the figunis that the combustion gaH(*H (entering at F and 
must work their way round-these inner walls, so that they travel 
1)0 to 70 yards in each chambe^r beforci th(‘y escape into tins 
.(‘jdmney. The inner walls subdividing each chamber should 
be of iron plate, pl-efe*rah]y galvanized (‘xcept those near the 







126 


DrsTJLr/ATrox kksins. 


chimney, which may 1)0 of wood plaiuid smooih. It is sutiici(‘iit 
to have the first two or thriMj in (‘ach (diamh(a' of mrtal in prcvcmt 
any risk of ignition by the lu^at of the. ccuubtistiou jj^ases. Kacli 
chamber is provided with two (iooi's, one closer behind the other. 
The outer door is an ordinary woodtm one., wliich should, how¬ 



ever, be lined witli sheet iron m a protection iiKiiiuHt fire. Tim 
inner door in of wood and lincul with thick felt where it ineiitH 
the door-post to make tlie door shut as air4i|^ht ah ponsible. No 
draught sliould be al)le to pass into tin*, chiiinber except through 
the same opening as the combustion gases, roumi tlio inner walls 
and out at the chimney 8. To enable the* liimp-blaek to be re¬ 
moved from the chamberH by daylight, the side wotlls ha%*e 
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windows, one between each part of the inner walls. These- 
windows are 40 inches long and 8 inches wide, and are most, 
easily made by fixing sheets of glass air-tight by means o£ 
cement into openings in the brickwork. The windows, however, 
may be dispensed with and the lamp-black collected by artificial 
light. In this case no candle or lamp should be used, for fear 
of sparks igniting the lamp-black, an electric light carried by 
the workman together with a small accumulator serving for 
illumination. 

Where the gases pass from the last subdivision of each 
chamber into the chimney are dampers R and R^, whereby each 
chamber can, if required, be shut off* 
entirely from the chimney. To re¬ 
gulate 'the draught with sufficient 
accuracy a damper acting with per¬ 
fect certainty must be put at the 
top of the chimney. Such a damper 
is shown in Fig. 33. 

The iron cowl A rests on the 
chimney, being bent so as to open 
horizontally, and is balanced by the 
iron plate W. The cowl runs on a 
ball-bearing K, so that it acts as a 
weather-vane adjusting itself so that 
the wind can never blow down the 
chimney and hinder the proper 
movement of the fire-gases. This 
arrangement works perfectly even 
in the windiest weather. 

Below the cowl is the damper for regulating the speed of the* 
gases in the chimney. An iron plate S with a circular opening 
in the centre fits into the chimney. The opening is wider above- 
than below, so that it can be closed by the heavy iron cone K. 
K is guided by an iron rod which passes through central holes in 
the cross rods F F, and is raised or lowered by a chain passing- 
over the two pulleys seen in the figure. Fig. 34 shows the lower 
end of the chimney shaft. 

The channels I and II lead from each of the two chambers. 
K K into the vertical part of the shaft. At R and R there are- 
accurately fitting dampers, above each of which is a Bunsen. 
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burner (G G). If uik^ of tlei.sc^ <lamp(‘rs is opceird and tin* hurnnr 
.above it li^ht(‘d, tin* air in tin*, clnuinnl hneoniin^ heat«*d. ris<*s up 



the ehinine.y, tlms (*auKin|^ ii drau|^ht in tin* ehant}i«*r whieh 
enables ihc^ eoinlnistion ^ases in purHiie the frequmitly deserihed 
alevious course in the chandH*r. 

ThK HfaUNSISO of THK PitOf’KHS. 

When a ncnvly cu’e^cted plant of tins «ieseriptif#ii is irseil fur 
the first time, there are UHually various ilillieuities to euntend 
with which gradually disappear as time guieh on. These 
diflicultitjs are principally two in iiiniihi‘r: one is that iiiHfrai! of 
g(dting a punt light dry product, a hlitekiHli-lirowii gnsisy hliick 
is fornutd which hniipH together when taki*ii fnan tie* eliaiiilierh 
and is unfit for use nnless first thoroughly tiried. The uthfu* 
difficulty is that of being iil>lc» to hit upon llie e%act n^guiatioii 
of the draught iiecessary to bring all the eoiiilaihtioii gases iniu 
the chimney and at the same tiiiii* not to impair the siiii>ky 
character of the fhune. If the draught is too strong ii cirri^'s 
away tine particles of carbon, and inhicail of the Just jiiTceptihle 
smoke whicth ouglit to la* seen isHiiiiig from the chimney fhere is ii 
thick black cloud coniainirig a large projHiriiofi of the hi^sti and 
finest of tlu^ lamp-hlack. If, cm the cUlmr hiimhthe draiiglit is 
too weak, all the lamps may go out on accmint of the accimiula- 
tion of the products of comhuHtion in the chiimlii!r'i which cannot 
escape by the cliimiu^y, Tltereby the fitmosphere in the chiiiulifjrH 
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becomes incapable of supporting combustion and the lamps are 
extinguished. 

It often takes a long time to get the apparatus to work properly 
without anyone knowing why they did not do so from the first. 
In many cases the reason is attributed to defective construction 
and still oftener to want of skill on the part of the workman. 
Neither supposition can be justified. If the building were defective 
the arrangement could never be got to work properly, but would 
have to be rebuilt, and an attendant who would never learn the 
simple physical and chemical processes concerned in the manu¬ 
facture of lamp-black would never succeed in making a faultless 
product. He would in every sense of the word drive money out 
of the chimney, it being much easier to work with a strong than 
with a weak draught, therefore, as above stated, much black is 
swept out at the chimney so that the output is far less than when 
the work is properly executed. 

Before putting a new plant into operation it is necessary to 
consider whether it is suitable for the purpose. Every manu¬ 
facturer will agree that when the building is complete and fitted 
with all the accessories for work, it should be started at once, for 
delay means time during which the capital expended on it is 
lying idle. 

' Obvious as this may appear, it does not quite hit the mark with 
a new lamp-black chamber. However sparing the bricklayers 
may have been with water in mixing their mortar, the new 
brickwork must be very damp and the walls will feel damp and 
cold. Left to itself the brickwork dries but slowly, and even in 
a hot year it takes months before the work is apparently dry. 
Even then, if it is heated it will at once be evident that it is not 
dry right through but only on the outside. The wet from the 
inside will begin to sweat out, and this goes on until the brickwork 
is dry all through. It is therefore essential to wait till the brick¬ 
work is quite dry before setting the apparatus to work. If this 
is not done the product will, for a long time, be damp and clinging 
instead of dry and loose. The only way to save the months of 
waiting while the brickwork is drying spontaneously is to dry it 
artificially. * The expense of doing this cannot be compared with 
the loss of interest on capital involved in the long waiting, for it. 
is confined to the cost of a few cwt. of coke. 

The drying must not be done without due care. If the brick- 
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work is licatcd too fast it may crack. Tin; hcatin^^ must tluu'id’orp 
be ^a'adual, but must be kept up uninOu-ruptedly till everything is 
quite dry. Great care must b(‘ taken, too, that no ashes I'nnn the 
fire ^ct into tlu^ ehaml)ers or the first lots of lamp-black will be, 
if not altogether useless, at haist of V(‘ry inferior <|uality. The 
drying is best done as follows:— 

Build in the lamp-room when‘ the black-producing matenaal is 
to bo afterwards burnt a cylindrical brick ovsm ahrmi 5 feet high 
and 20 to 24 indues in diairndcu*. hi this, fix a grate, ahont 4 
inches from tlui liottoin ami cormecti the oven near the top with 
an ordinary stove pip(‘ which must. h(t provided with a ilamper. 
The top of the ovmi is closed with a removabli^ iron lid. llie 
stove pipe is led with a slight upward slopi* to one of tlie openings 
through which tlie lamp-hlack is to pass into the chamhcTH, and is 
luted into it air-tight. Tlie oven is tlnm fillt*d with coke, am! 
whiles this is being done the damper mu.st he (juite. sliut to keep 
coke dust out of tin? lamp-hlack cliamher. T1 h‘ ilamper is tln*n 
opened, as well as that governing tie* hottom of the chimney, and 
the damper at the top of tin* ehimm*y is opeiUMl full. Straw is 
then lit in the chimne.y to make a draught througli tlie lamp-black 
chamber. When this has l>ecm accomplisheil small pieces of soft 
wood are lit under tlu^ gratis in tbe ov<!n so as to raise the lower 
part of,the coke to a nai lieai. heat mum spnaulK till all tin* 

coke is glowing ami turning gradually to carbonic acid. , This 
gas enters the lamp-hla(*k chamlau* at a very lugli tiuiiperature, 
and loads itself with moistun* from the brickwork unti! steam 
begins to appear at tint top (>f the cliimm»y. Whim the coki! in 
the oven is nearly burnt out, the stove-pipe ilampm' in Hliut^ tie* 
oven is quickly recharged and tlae damper is again iipened. Tin* 
heating must bo kept up continimusly day and iiiglii until tin* 
brickwork is ipiite dry, as shown liy tlie chnnlH of stciim censing 
to issue from the chimni*}% and the outsiile of the hrickwairk 
feeling warm even in those parts farthest from the stovi!. 

The lamps can then be put in their op(*nings at once and tin* 
action started as theni is alntady a draught through the chainberH 
and tint chimney. 

It may happen eveii with a perfectly <lry lamp-hlnck (*hamhcr 
which has been at work some time, that the lamp-black comes out 
damp ami clinging instead of dry ami loose. 

Th.e reason must now be in defective working as the hrickwairk 
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has long been dry. In tlie imperfect combustion taking place in 
the lamps with a limited supply of air, the products contain not 
only carbon separated out in the solid form and also certain volatile 
tarr}^ bodies, but always in addition certain cpiantities of the 
normal products of organic combustion, carbonic acid, and steam. 
Now the draught must always be strong enough for this steam 
to retain the gaseous form till it escapes from the chimney. If 
the draught is too weak some of the steam will condense on th(5 
walla and floor of the lamp-black chamber, and in sinking on it 
will carry down particles of lamp-black forming with them a damp 
cohering mass. Too much draught is wrong because it sweeps 
lamp-black out of the chimney. The loss of lamp-black is certainly 
h^ast when the dratight is too weak, but entails the foi-mation of 
a damp product, which is a very great inconvenience. It is hence 
of the utmost importance in lamp-black making to hit upon the 
liappy medium as regards draught, and the ability to do this can 
only be accpxircd by practical experience. Practical men take for 
their guide in this matter the appearances of the flames. These 
shotxld have a cloxxdy-red colour, and their tips should be bent 
over with sti'eaks of lanip-hlack going from them to the openings 
into the lamp-black chamber. The appearance of the flames in 
conjuTiction with the appearance of the pi*oducts escaping from 
the chimney-top really constitute a good test of how things are 
going. 

Occasionally a sinlden break in the satisfactory working may 
occur. The lamps previously burning in ((uite a normal maimer, 
cease to do so, an<l the draught has at once to be altered. Idiis 
is always to traced to a cpxick change in tlxo barometric pres- 
sunj, which can be proved by consulting a barometer at intervals. 
If the barometer Hud<lenly falls, the draught becomes too violent, 
ami insuflieient if the glass rises suddenly. Such sudden changes 
in [pressure often occur in a few minutes as precursors to thunder- 
Htorms or gales. When, therefore, either is impending, extra 
attention shonld be given to the lamp-black chambeu's. lu start¬ 
ing a new apparatus for the first time, begin with one chamber. 
Open the clamper at the top of the chimney completely, and also 
that governing the bottom of the chimn(‘y, and light tlie Bunsen, 
llici damper of the other chaml)er must be closcdy shut. From 
time to time bring the flamcj of a candle to the opening in the 
back wall of the cham})er where the combustion gases enter. 
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The Hame should beiul to the opcTUTi;^^ this heiiiL^ a that a 
draught lias been established through the whoh* apparatus. The 
inanufacturc of the lamp-l)lack can tlieu be started, llie eondiiis- 
tion products are allowed to enter the chamlx^r and a constant 
watch is k(ipt upon the exit of the chimney. The gascss at first 
pass rather quickly round th<3 partitions in tlie rlianiber, so that 
only a small part of the lamp-black suspemled in them can .s(*ttle 
upon the floor. Henet; as soon as tlH*y bf‘gin to issue From the 
chimney, the fact is announc(‘d by thi‘ formation of a tliic*k Idaek 
cloud of smoke. 

As soon as this makes its appearance the draught is chiicked 
by extinguishing tln^ Bunsen, whenaipon the smoke from tin* 
chimney becomes thinner. After tliis it is a question of regulat¬ 
ing the drauglit that the velocity with which tluj gases pass 
through the chamber to the top of ilie chimney lan'orneH Hinall 
enough to allow the particles of lamp-black to scddle to the floor. 
To ensure this thcj damper at the bottom of the chimney is 
gradually c1oh(*jI, as wcdl as that at the top^ until t!a^ smoke at 
the chimney-top is only just perceptible. When this in the ciihc, 
the speed of tlui draught is as small as possible consisteni with 
safety. As soon as one chamber has been projMudy Htart4*<i in thin 
way, the second can Ikj set to work in tlie same manner. It is, 
however, better to wait till the firat chamlier has been going for 
twenty-four liours before starting tlu^ otlier, ho that when it is 
fairly under weigh tlie lamp-black can be* nmioved from the first. 
To atop the first chamber extinguish the soot-producing fiaxiii*, 
and let thii chamber cool for a few hours. During this time tie* 
draught through it be.comes weaker and wimker, and all the 
lamp-black settles, while the chamber is chiirge<i with air tliroiigli 
the opening which formerly admitted the combuHtion gaseH. Tin* 
damper at the chimne,y-foot is then entircely closed and tlie lamp¬ 
black is taken out. It cmn be sorted whili* doing ho as tlie finest 
particles are those found neare^st tln^ chimney. Tlic! Iiiiiip-bhmk 
is best BCoopKi out with enanuilled inm buckets the bottoms of 
which are covered with imlia-rubber or felt to preserve tin,? cement 
floor of the chamber from injury, (.kn* has to bo takmi that 
those who remove the lampdilaek do not take any ilirt or grit 
into the chamber with them on tlieir kiots. To keep the. lamp¬ 
black clean they should always wear felt sliocs kcqit for this 
purpose only. The chamber is usually emptied in thirds, one 
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coiLsistin^ of the part uearest the chimney, omj that furthest from 
it, and one intermediate, so as to ^et three degrees of fineness. 
Lamp-black will b(‘. found on the ])artitions as well as on the floor. 
This is usually left alone, as it gradually falls to the floor in 
subsequent operations. If, however, a chamber is to be left 
disused for som(‘ time, this black is swept <l()wn with a soft broom 
and removed. Even with the greabist care it is impossible to 
prevent some of the fine latnp-black rising in dust, for this 
reason the collectors should never enter the chaml)er except mouth 
and nose be covered by a respirator to save the lungs from th(i 
effects that any inlialation of the <lust would produce. A mask 
such as firemen wear at fires answers still better, dins mask con¬ 
sists of a lielmet (mclosing the whole head, and provided with a 
vah'e opening outwards to permit respiration. At the l)ack the 
helmet is coxinected with an india-rubber pipe of such a length 
tliat the man is free to go to atiy part of the chamber, tlio pipe 
being connected with a small condensing pump outside the 
chamber which kc^epjs up tln^ supply of fresh air. By tliis means 
only pure air is br(iathe<l and ther(j is no danger of injury from 
tlie lamp-black dust. 

The longer tlu^ chambers can be worked continuously the better, 
the work of each chamber should therefore not be stopped any 
longer than is absolutely necessary to remove the lamp-black. 
Such uninterrupted working leads to the f)rickwork becoming 
heated in a very uniform manner, which makes it far easier to 
properly regulate the draught. 

The working of the chambers must he constantly watched. 
If in burning oil, for examphi, a few more lamps are started, the 
incrcjased development of heat will strengthen the dratight which 
will at once be sliown by too much smoke coming from the 
chimney. The di’aught must consequently be checked hy using 
tile dampers. When a new plant has been working for a time, 
sufficient practical experience of its characteristics will have been 
gathered to enable the attendant to adjust the draught (juiekly 
uiitil the sign that all is right is observed—viz. a very tiiin grey 
smoke at the top of the chimney. 

No matter what kin<l of lamp-black is required, the lamp¬ 
black chambers are always built tfie same. The only difference 
is in tile construction of the combustion room. Resins are burnt 
in shallow pans, rosin oils on red-hot plates, and fatty oils and 
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petroleum in sp(‘cially constructiid lamps. We now proci^Ml to 
describe these different combustion arran|^mments in dcdail. 

Rksin Lamp-ulack, 

/It would be possible with a propiw combustion c!iamb(*r to 
make lamp-black by the impmdVct combustion of ordinary pim*- 
wood, but such jirodnct bein^^ of small valu<\ the method is m‘ver 
resorted to in. a properly (‘ondueted factory. F>ut a fine laiufi- 
black can b<t obtaineil from purified resin, lar^e (|UiuititieH btnn;^ 
made in that way. 



Pin. .15. 

The hearths for burning resin in a Hiiiiteci supply of iiir are 
usually very simple in construction. 

One of tlmse is shown in Fi|jf. 35. A nielnt O is made in the 
wall of the lamp-black chamber and is closed by the iron lid I)| 
HO as to form a space the shape* of lialf an Thf-< floor 

space couBiHts of the iron disli G, Hurroundeil by a water-jacket 
Gj to keep it from getting too hot The flame from tlie burning 
resin passes through the (>pc*ning It into the ehaniher. ft is i*iiHy 
to see that this arrangement is V(*ry imptwfeet. Whim the lid I) 
is raised to put more resin into G, the portion left iminiMliately 
bums with a bright flame, the draught in the lamp-black cliainber 
being considerably increased, besides which it is impossible 
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regulate the draught properly by means of D. Fig. 36 shows a 
somewhat better contrivance for controlling the draught. 

This is an iron box set air-tight into the brickwork. The 
front of this box is cut at an angle, the oblique opening being pro¬ 
vided with an iron lid sliding laterally on a rod, so that a slit can 
be opened for the admission of air into the combustion room. As 
this opening can be made of any desired width It affords a means 
of exactly regulating the draught. In burning resin for the px’O- 
duction of lamp-black care is required to allow sufficient heat to 
burn the whole of it. It is true more rosin is available with less 
air, but as rosin oil is formed it must be burnt or it will con¬ 
taminate the lamp-black and convert it into a greasy sticky mass. 
The flame will show whether enough air is being admitted to burn 



the rosin oil. This is the case when the flame is a dull red, reach¬ 
ing completely to the opening into the lamp-black chamber. In 
order to be able to observe the flame without opening the damper 
too far, the movable iron lid of the box is provided with a circular 
hole glazed with a piece of mica which serves as a window. 
Through this the flame can be watched without altering the slit 
admitting the air for combustion. The lid need then be lifted 
only when all the rosin is nearly burnt and a fresh charge is 
necessary. As this, however, disturbs the adjustment of the 
draught, it is preferable to arrange matters so that the fresh 
charge of resin can be introduced without moving the plate. A 
section of a suitable arrangement is shown in Fig. 37. 

Partly embedded in the wall separating the combustion room 
from the lamp-black chamber is an iron pan H filled with rosin. 
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The heat from the I’osin Ijiiniiii^ in tT(‘ dish S the rosin in 

H melted. When it is scM^n thron^h tin* mica window A in the 
movable cover Dthat tie? rosin in S is nearly exluuisted, the vaha.* 
V in the bottom of fl is liftial by the lever slajwn in the. fi^nire 
until the iKicessary ({uantity of rosin has run int.o the<lish. With 
this simple contrivance* as much rosin as reepiired may be rim 
into S without (iver altenin^^ the* opemin^^ of I), oma* theMlran^ht. 



Fm. m. 

has 1)6(511 properly adjusteal, ami tie* proe<‘HH can be ki*}it ^oin|^ for 
days without anythini^ betin^ done. Imi to k<*ep H supplif^d, and to 
run th(5 rosin into S from it from time to time. The confrivance 
has also the advanta^(‘ tliat it can lx* uneti not only for rosin but 
for all otht^r suiialile mdids, ho that pitcli and ])etro!(‘Uiii resi» 
dims can he used just as weJl. Whaiever iiiaieria! in e.mployed, 
the chief recpiisite is to mana^(5 thc5 comhustion in sueh a way 
that no liquid disiillatt^H contaminate the liimp4)Iimk and make it 
greasy. 

Makix<^ Lamp-ulaok fhom LiviJins. 

The liquids usually employed for tlie manufacture of lamp¬ 
black are rosin oil, liquid animal and vegetable fats, eriuli* 
petroleum, the camphene or pnAogene obtained in rosin-distilling* 
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4in(i finally a number of volatile hydrocarborrs obtaint^l in refining 
petroleum and kn< Avn colbictively in commerce as crude petroleum- 
ether. Petroleum-cither is, howevei-, now loss used for lamp¬ 
black manufacture, as on account of its use as a motor spirit 
the price has much incx'caised, it is now too dciar for our purpose, 
althou|^di it yicdds a v<n*y valuable lamp-black. The price of 
vci^citabhi oils, too, sliows a constant tendency to risci, and it 
sec.nns as thou<j^h thc‘y, too, would soon havcj to he erased from 
ilici list of lamp-black materials. Amon^ oils, fish and seal oils 
appciar to bci thci only ones which we shall he able to use much 
lon^oir for this purpos(‘. Thciy are still to hci had fairly cheaply, 
espcicially thci tmrcfincid kinds, which are needed for the purposci. 

Oil considcirin^ the Tiiethods of usin^ licjuid fuel for lamp¬ 
black many p^reat difiercinces appciar; oils ditter very markedly 
one from auotlier. Fish oil, petroleum, and vegetable oils, can be 
burnt in lamps so that their product is really “ lamp ''-black, but 
although petroleum-c^thcu* and othca: volatile hydrocarbons can be 
burnt in lamps, thc^.j” are usually treated by a difFerexit method. 

Rosin oil, an cexceedingly important matcadal for lamp-black 
manufacture*, has an ignition point so high as to pi’cclude it being 
burnt in lamps, it is also too tliick to rise propcsrly in wicks. 
The* same rcunarks are trae of some petroleum residues. Properly 
to utilizer thc^se bodies for lamp-black making it is necessary to 
linat them to rcuider them thin and to allow them to fall then upon 
reel-hot plates. On touching a meitallic surface which shows at 
lemst a dull reel licjat, thejy partly evaporate and partly decejmpose 
ieito lejss complex hydrocarbons which also evaporate. If the 
propem ejuantity of air is then allowed to come into contact with 
thej ce)mbuBtihle vapours, the^y f)urti with a cloudy I’eddish-yellow 
ilame.*, from which a larger ejuantity of extremely finely divieled 
lamp-black eleposits. 

MAKixci Lamp-black from Rosin Oil. 

In making lamp-black from rosin oil or thick petroleum oils, 
the apparatus repreisenteel in Fig. 38 acts admirably. 

It consists of a closed iron ve^ssed with a domenl top, and con- 
nctcted hy a pipe with the lamp-hlack chamber. The front of 
this vessel is closed air-tight while at work by a lid, in the uppem 
part of which is the mica window a for observing the flame. 






188 


DlSTlLIiATIOX ()!•’ liKSIXS. 


Below the window the lid has a circular hoki insid(‘ whi(*h is a 
hoop bearing* a so’ew with a hue thread. An iron disc h is 
screwed on to tlu^ threa<l outside. Tin*. dis(% havin;^ a !*ath(‘r 
greater diaiu(‘-t(ir than th(‘ hole, can he sen^wed up .s<> as com¬ 
pletely to eIo8(i the opening', or it may h‘av(‘ a narrow inlet. By 
this means, tlaa'eJore, tlie supply of aii* to tlie hurnin|.( oil can Iw 
accurately rti^nxlated as th(‘ op(*.nin^’ can htj adjusted with ^’reat 
delicacy, tlie thread of th(‘ screw hein|;’ so Hue. The l^ottom (d’ 
the iron vessel is corruf^ated, and about K im*ln‘s above it is a (dr- 
cular tube. In this thea’c; is a hole above ea<;h of thti furrows in. 
the corru|j^ated l)ottoin. IIhj rin;;- tube* is eonm*cte<l by a wider 
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tube with tluj bottom of mi iron pan in which thee oil to la* used 
undergoes a preliminary heating. Tim conical valve at tin* iHittoni 
of the pan is adjusted l)y a screw, allowing the flcnv of oil to bi? 
(‘xactly regulated. 

When the apparatus is to be uhcs!» tbe pan is filled with rosin 
oil, and a tire is lit undfu- tbe corrugated laxthun of tlxc domed 
vt‘HBeL When this bottom is re,d hot, tlie ccauciil valve is riiiHed 
a little, HO that the rosin oil falls in separate, drc>|»H intu tlie 
grooves in the red-hot bottom. As soon as it toucht*s tliis, the 
rosin oil begins to decompose and <*vajMirate, Tlie disc* regulating 
the draught is then adjusted ho that each drop as it falls burns 
with a cloudy dame, the p<ant of which sendH out a black streak 
of smoke towaxals the pipe leading to the lamp-black {!hiiinl>i*r. 
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It is eanier to ref(iilat(j the eoinbuHtion so as to ^et the most himp- 
l)Iack, when (‘ach drop of the rosin oil can be seen separately as 
it falls. Each drop must be fully liurnt btd'ore another falls 
from the same hole, and the conical valve must be adjhxsted ac- 
eordini^ly. By working in this way not only is the combustion 
properly rt^gulate.d, but the formation of coke in the grooves is 
almost <*ntinily prevemted. If the oil drips too fast, therc^ is no 
time to (‘vaporate it comph^tely, and some of it forms a cokedik(? 
mass in the grooves. This c(A'e not only represents a wastes of 
carhoxx, hut being a bad conductor of heat, makes it necessary to 
hum far monj fuel than would otherwise he rc^quired to kee]) the 
grooves re<i liot. Nevertheloss, it is impossible altog(ither to pre¬ 
vent the formation of this coke, so that the apparatus tnust he 
allowed to cool at intervals in ord(n’ that tluj grooves may b(^ 
cleared out with a suitably shaped tool. For this purpose^, the 
front platci is renooved and the pipe to the lamp-black chamber is 
completely shut with an iron tompion. ddiis must bii donc‘, to 
prevent tlie strong draught which would othcirwise etisue in the 
chamber. When the gror)ves liave been cleancMl, the totnpioxi is 
removed, thcj front plate is replaccsl, and the apparatus is re¬ 
started immediately. 

The lamp-black deposited by this systexn in the lami^-hlack 
chamber must be in very line Hakes and perfectly loose, it must 
not lump together on pressing. If it does lump it is a sign that 
the grooves were not hot enougli to convert all the oil into gas, so 
that vapours of undecomposed oil passed into the chamber with 
the lamp-black, and condensing there upon it, made it greasy and 
clinging. 


Makin(x Lamp-bla(;k from Liqucd Fats. 

From all the licpiid fats which are fluid enough to bt^ burnt in 
lamps a product can be obtained which is a true, lamp-black. It 
is of special excellence, and is used for the very finest printing ink. 
It fetches a price which compensates for the expensiveness of the 
raw material. 

It is well known that the lamps in wliich li(j[uid fats or 
petrolexim are burnt for illuminating purposes are exchisively 
designed to give a perfectly smokeless flame, with as xnuch light 
as possible. With this object the wick is made cylindrical so 
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that air passes inside it as well as outside, and a tail; 4 ;iass ehimney 
is used to creahi a strong draught. The ju^sult is that the carbon 
separates out in a state of v(Ty fine (iivision from the oil, and at 
a white lieat gives a strong light. It is finally completely burnt 
so that nothing issues from the chimney but carbonic*, acid and 
steam. The better the lamp is for lighting, therefore^ tluj worse 
it is for lamp-black making. A lamp for this purposes must be 
fe<l with a strictly limited supply of air, so that only a feebly 
luminous flame arises from tluj wick whicli gives a black cloud 

of unburnt carbon. A lamp which 
fulfils these} conditions very per- 
fcjctly is that of J. Bersch, shown 
in Fig. 39. 

Bi its outward ap|)C}aranee it is 
like th(} olcl-fashionecl reading lamps 
in whicli the surface of the} oil was 
liiaintained at a constant level. 
The oil to b(‘ burnt is contained 
in tlu} cylindrical veHS(}l (j, which 
is first closcfl by raising the valve* 
in the narrow neck. 0 is thi3n 
placed in the vessel N. If tlie 
short wire to which the valve is 
attadujd touches tlie lK>ttc)m of N, 
tli*} valve is open and the contijnts 
of tJ flow out. But as soon as the 
oil rises sufficiently in N to close 
the neck ol C, the flow ceases. The wick of the lamp must he 
turned so as to be level with the surface of the oil in N. Wlien 
some of the oil has hetjn burnt the surface of ii in N sinks 
sufficiently to let some more oil out of (1, until the neck of that 
vessel is again below the surface. Hence the wick is fed with oil 
until C is empty. The wick is wide and flat, and enclosed in an 
iron tube H, t>ent as shown in the figure, and opening into tluj 
lamp-black cliambtjr K. Hmall mica windows should be inserted 
•opposite each other in H, where.hy the appcjarance of the flame 
can be observed. The screw E regulates the height of the wick. 
On the lower part of the tube H a slua^t cylindrical piece H is 
fitted. This ends below in a cone, the apex of wliich is per¬ 
forated with a small hole. Below the hole is placed a vessel to 
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catch the oil which Hows over from the laiap unburnt. As the 
fi<^ure shows, the circuinlerence of S hears a mnnixa' of rectangu¬ 
lar slits which correspond to exactly similar slits in H. When 
tluj lamp has iHicn lighted the draught is adjusted by turning S, 
so that tluj slits in it ovcu'lap those in If. more or less, until the 
flaiTH*, of th(‘ lamp is a clo\idy red with a copious cloud of smok(‘. 
The? Indi^ht of the wick is regulated so that the flanu^ is as larger 
as possible consistent with its having tluisc properties, and the 
draught is regulatcsl accordingly. At first, howevea-, the flamii 
sliould he veuy small, and should not be increased until the tube 
H has l)e(ai well heah^d. The litthj flame carries all the combus¬ 
tion gases in the still cold apparatus into th(i lamp-black chanjber, 
but if the flanui is largcj from the first, large flakes of soot will 
collect in the bend of H,-and finally fall upon tbe^ lamp. Once, 
however, H. is hot enough, the spe^jd of the gases in it is suffi- 
(dent to prevent any deposition of carbon until the chamber is 
reached. 

Ah every lamp must be put out of action from tiimj to time, to 
clean it or to put in a new wick, the lamps must h(^ capable of 
removal, together with the cylindrical piece S. Whiles the lamp 
is away, the lower end of H is ki^pt plugged by a stoppiU’ placed 
handy for the purpose. This is to prevent a strong draught going 
through it into the lamp-black chamber. 

As many lamps are attached to a lamp-black chamber as ther(i 
is room for. The attendant who has to superintend the combus¬ 
tion and keep the lamps supplied with oil, has so much to do that 
he may hc^ unable to watch all the flames properly, and so caus(i 
a loss of lamp-black. It is therefore advisable to adopt Bersch’s 
Huggestion to supply all the lamps from a single oil reservoir. 
Wh(Ui this is full, the man has nothing to do foi* a long tinn^ 
except to ilevotci his attc;ntioi:i to tlio* separate flames, and regulate 
the draughts. Fig. 40 shows the automatic contrivance for f(ie<ling 
the lamps. 

The oil reservoir G is nuuJe sufiicieutly large to keep all this 
lamps going for at least twenty-four hours. It is placed higher 
than the lamp-wicks. Frorn its bottom proc(*x*<lH th(*- tulai H which 
communicates with another running along the floor of the lamp- 
I’oom. From this proceed other tubes L, one to each lamp. A c^ock 
in c^ach of the tubes permits of the regulation of the flow h) (utch 
wick. As the common reservoir is very large, a long time elapses 
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before the surface of the oil in it has sunk so low that any diminu¬ 
tion of the hydrostatic pressure liecomes noticeable. When this 
occurs the cocks in the tubes L must then be opctunl a little 



wider to admit the micessary amount of oil to the wieks. It is 
better, however, to arrange the common rewtrvoir cLxactly as 
described for the separate restTvoirs, ami to supply it from yet 
another reservoir. In that case the level of the oil in tlu‘ first 
'Carmot change as long as there is oil in the second reservoir. 

Universal Feed for the Lamps. 

To provide any given number of lam{)s uninterruptedly with 
fuel, the best arrangement eve.r proposcMl is the one which may be 
designated as above. It is so constructed that tin* oil reaches the 
separate wicks at a perfectly uniform rate, provided (and this is 
•esHential) that the tops of all the wicks are at exactly the same 
level. 

Fig. 41 shows the apparatus. Ilie oil reservoir V is of sheet 
iron and completely close<l It may i>e of any size dcfsired. It is 
filled at through an opening provided with a lid, which can be 
screwed on air-tight. There is also an air-tight mck H. B'rom 
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1h(! hottoia of V LssiK^s a nhort tube governed by tlu3 cock Hj, 
into the clo.sc<l la^ceptacle (J. Parallel with tluH tulx^ is 
.a narrower one‘ which is continued into V and opens fr(3(^ly 
abov(‘ thi3 surfaet^ of its contents. A pipe ^oos from tluj bottom 
<f)f (J to a wider horizontal tub(3 R, from which proceed the small 
tubes r to tlu3 separah^ lamps. V is tilled throuji^h h\ the cock H 
heinn; open, till th(3 oil has reached the bottom of the small dome 
into wliich H opens. F and Pf are then shut and Hj and are 
opemMl. Th«‘ (dl them tlows through H, into G, the air previously 
in this escaping throu|]^h H.^ into V. As soon as the oil is deep 
enoti^h in il to close the lower (^nds of Hj^ and it ceases to flow 
Irom \\ until it has sunk so fai- as to leave both tubes open a^ain. 



Then the small cocks h ar<3 opened to admit tlu3 oil to th(3 lamps, 
and when these have Ixxm lighted the supply to them is adjusted 
by rii^ulatiug the cocks h. to the proper dij^i^n^e of opening. If 
at tli(3 same time tlie draught is sc,tt so that they burn with a very 
smoky flame, the attendant need not trouble about tlie lamps ari}" 
longer whih* the oil in lasts, so that one man can manage a 
large number of lamps, all that is tlien required being to keep th(3 
wicks at the right hfu'ght. As the arrangement jtist doscrilxMl 
excludes the possibility of the fuel burning, except in tlie lamps, 
it can be used for such liquids as petrolcmm, which will tak(3 fire 
without any wick, on contact with a flame. 

If the apparatus is to tic ustid for burning pidroleum, it is 
superliuous to use lamps at all, in this case a simpk^ arrangcmient 
is Hulistituted in which the petroleum burns freely. This arrangis 
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ment consists of a horizontal pipe, which is fixed to the supply 
pipe inside the lamp, having on its upper surface a row of holes 
large enough to admit a good-sized pin. The taps h are turned 
so that the petroleum slowly oozes from these holes. It is then 
set fire to, and should burn in separate flames each about four- 
fifths of an inch in height. This is easily managed by means of 
the taps h. The lamp-case is then closed and the draught is 
arranged so as to make the flames as smoky as possible. 

It has also been proposed to use an automatic contrivance^ 
whereby the petroleum to be burnt flows at the proper rate into 
small shallow dishes. These are enclosed in a casing whereby 
the draught can be regulated and the combustion gases led into 
the lamp-black chamber. It is obvious that this is a possible 
method, but comparative experiments have shown that the yield 
of the lamp-black is greater when the petroleum is burnt drop 
by drop as above described, and also that the lamp-black is ob¬ 
tained in a much drier state. 

This result is due to the fact, that when the petroleum is 
burnt in dishes, some of it is always volatilized unburnt and 
carried into the lamp-black chamber. This serious drawback 
may be partly avoided by keeping the dishes cool during the 
combustion by means of a water-jacket, but the method of burn¬ 
ing by drops is always to be preferred. 

Making Flame Lamp-black. 

Every luminous flame, whether of a candle, or of a lamp 
fed with oil or petroleum, or of coal gas, consists of two very 
distinct parts. The lower part consists of gases comparatively 
poor in carbon, which burn with a pale, usually light, blue flame. 
The upper part, which runs to a point, consists of the glowing 
products of the combustion of these gases, i.e. of carbonic acid 
and steam, in which very minute particles of solid carbon are 
floating, having separated out from the flame gases, rich in 
carbon. These particles of carbon are carried upward by the 
glowing gases, and if there is air enough, are gradually burnt, 
so that nothing rises from the apex of the flame but carbonic 
acid and steam. In this case complete combustion takes place. 

If the luminous part of the flame is cooled in any way, as by 
holding in it a cold piece of metal or porcelain, the particles of 
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^lowin^ carl)f>n an* Huddenly chilled. Tluiy can then no longer 
burn, atai are deposited on the cold surface in the form of a 
vt*ry delicate deep black powder, i.e. in the form of lamp-black. 

Lamp-black so obtained has many advantages over that made 
in other wa^^'s. It Uppcairs perfectly dry, has a pure black colour, 
and consists ofj nearly chemically pure carbon. It owes this 
high degree} of ‘purity to the manner of its formation, which 
involves tin* absence of nearly all the tarry substances that are 
fonn<}d in the other processes, whicli cling to thc} free carbon. 

Such carbon, deposited by cooling a flame, may b(i called flame 



lamp-black or gas-black,and many forms of apparatus have been 
constructed for preparing it. Ind(*pendently of the superior 
(|uality of the flame lamp-black, the tiso of these} apparatus otterfi 
the gi*<}at advantage that costly erectiomH arc} not needed even to 
produce large (juaniities of lamp-black. Indec'd a number of 
such apparatus can be stit to work in an ordinary living room, 
and will make considerable quantities of lamp-l)lack in a single 
day. Fig. 42 illustrates tlayprinciple of all these contrivances. 

A cast-iron cylinder with thin walls is turned smooth outside. 
It can easily be rotated on horizontal hollow trunnions, through 
one of which water is admitted to the iiiside of the cylinder, and 
flows out again by a pipe from the other. This constant flow of 
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watL‘r will keep the outside of tlio cylinder quite cold. Bound 
the cylindtjr, and an inch or two from it, is a sheet of iron casing, 
tlie form of which will best he, ga there si from the figure. Under 
the cylinder is a row of lamps, and their flames strike upon the 
cylinder. Thin, being kept cold by the flow of water, becomes 
coats 1 wiili flume lamp-black. A vciry soft brush, is fixed, so 
that as tht^ eylindej- rotates it })ruHheH the lamj')“black from it 



and gtiides it into a reiceptacle. The cylindcT is turruid by any 
suitable mechanism, but the motion should be slow, so that the 
layi^r of lamp-black fornuid is not too thin. This apparatus will 
make lamp-black from animal or v(*getabIeoil or from petroleum. 
Wdum petndeum is ixsed it is advisable to fix under the rotating 
cylinder two or three parallel horizontal tubes having nuimtrous 
small lioles at the top, from which the fuel issues in small drops. 
The tubiss should be arranged in such a way that tin* lioI<\s <lo 
not form rows running at right angles to the length of tlu; 
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cylinder, or the lamp-black will not be distributed uniformly 
over the cylinder. 

An extremely fine lamp-black can also be made by burning 



Fig. 49. 


ordinary coal gas from the holes in the tubes, but as a rule coal 
gas is too dear in towns to be an economical source of lamp¬ 
black. The case is different with rosin gas, which can very well 
be utilized in this way, and it gives a lamp-black fine enough for 
making the very best printer’s ink. 
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An apparatus constructed on the principle shown in Figs. 43 
to 55 inclusive, and one which fulfils every proper requirement 
for the production of large amounts of lamp-black, is that of 
Dreyer. Fig. 43 shows an elevation, Fig. 44 the lower part of the 



Fig. 50. 


apparatus from the outside. Fig. 45 a longitudinal section, Fig. 
46 a side view, Fig. 47 a cross section, Fig. 48 a section of the 
manhole and of the counter weight to the cylinder B, and Fig. 
49 an upper view of the footplate of a side-wall at the framing 
AA. Fig. 50 gives a side view of the same, Fig. 51 a longi¬ 
tudinal section. Fig. 52 a cross section, Fig. 53 a view from above. 
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hi Fi^. 54 ti Beetion through the lamp-black collector a is given^ 
aiiti 55 .showH the amuijL^ement of the cam n and the lifting 
rnd o. 

The? separate parts of the apparatus are as follow: The frame 
AA, the cylinder B, the casing C, the lamp-guard I), the stripper 
E, the collecting funnel h\ the gearing II, and the aspirator K. 
Tin* frame, is eoniposf*d of two strong cast-iron ends, connected 
!>y the screws a. In the bearings h and rests the polished 
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cylinder B with hollow trunnions, to one of which the worm 
wlieel e is fixed. This is geared with the endless screw d and 
rotates the cylinder. Water flows from a reservoir through the 
cylinder in the direction of the arrow and leaves the apparatus 
warm. To determine exactly the flow of water necesBary to keep 
the cylinder cold enougli a thermometer k is insciried at i. When 
tlie lamps are burning the flow of water is l egulated so as to 
keep k always at^the same temperature. 

The number of lamps use<l depend on tlie size of the whole 
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-apparatus. The lamps I, and the distribution tubci m, and the 
rubber tube, are connected with tlie meclianisrn intend(Ml to l)nn^ 
the lamps to such a distance IVoni the outsid(‘ cylinder, that the 
flame is so cooled as to ^ive the greatest possible amount of lamp¬ 
black. Two round iron rods o are hit into hoh*s in thti frann*, 
and fixed there l)y the nuts p. At the clostid (inds of th(i distrilai- 
tion tubes, forks (j are placed, and li(i b(iiween the piattis r, whi(*h 



are fastened to tint round nxls by the nuts s. As the fi^ires 
show, three rows of lamps can he uw‘fi with the apparatus, these 
bein^ burnt altogether or one or t.wo rows at a timf*. 

The tube J supplies fufil to th,e lamjw, thcj latter may he any 
vegetable or fish oil or potrohium, tiic. 1110 supply is rcigulated 
by the cock v, which is connected with the distributioTi tubes, 
and the lamps by the india-ruhlsir tulie n. 

The casing C of sheet iron is an inch or away from the 
cylinder B. It can easily be lifteii off by the handle w. At its 
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lower t^nd are two flapn, :r one vin^ accesH to the lamps, while 
the uthf‘r allows the action of* the stripper to be ()l)scrve<l. 

The stripper is essentially a strip of thin elastic steel ^ which 
is fixed by screws on to the i>ails ?/ ry. Jiy looscmin^ th(3 screws 
the stripper can be pushe<l alon^ the rails, so as to adjust it at 



Fig, m. 

such distance from the surface of the cylinder B as may bcj de¬ 
sired. The aspirators K ani cr)rui(jct{Ml with tlie upper ])art of 
the casing, and are connected with the outhd. japes 11, which ar(^ 
themselves coimected with a ventilator. 3110 dratii^ht of air 
caused by the. ventilator is iuteiidcjd to free tln^ coml)Ustion <i;as(‘s, 
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wdiich consist chi(*fly of carbonic acid and steam, from the lamp¬ 
black still floating in them ami to lead them to the chimm^y. 

The mcjst important part of the whole aspirator arran|jjement 
is the lamp-black catcher. This is a wooden box divided into 
two compartmemts, and covered ontsidcj with felt to prevent it 
from cooling too (jtiickly. Each compartnnmt contains a lamp¬ 
black collf‘.ctor consistiti^ of a sheet of iron cat and 

covered with coarse flainud. On the rou^li surface of the flannel 
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the lamp-black settles as it is carried upwards l)y the combustion 
gases. This wouh! soon choke the lainjvblack catch(*r, were it 
not for a device by which the lamp-black is constantly b(iing 
shaken off the flannel. As will be seen from tint iigiire, the 
flannel-coated irons arc lifted at intervals ami allowed to fall 
again, whereby the lamp-black is shaken off to the bottom of the 
box. To prevent tlie lamp-black thus shakem off from falling 
again upon the cylinder B, guard lids y y and insets c c are pro- 
vide<l, under which the combustion gases pass fr(‘ely through the 
supports to the woodeui box. 

Dreyer has also fitted his a[)paratus with various otlnu* acces¬ 
sories for regulating tluj rate at winch tlui cjdinder P> rotab^s, etc. 




As will apptair from this clescription, the I)rey<T machine is 
very e.omplicat(.Mi, and, like all such machines, re<|uireH unremit¬ 
ting attention while in action, or very soon mueli trouble will be 
incurred. It may he stated, however, tliat lamp-black can be 
made with much simpler apparatus, two (if which will now be 
described 

Fig. 50 shows Thalwit/.er’s apparatus. 

ihe chief part of this is an iron plate A, having a bent-up 
edge a and resting upon a vertical axis, which can be rotated. 
Ihe gearing lor effecting this eonsists of the cast-iron spindle 
the cogwheel ri, the worm/, ami the driving shaft a. The lamps 
€> are put under A, and are connected by n witli a fuel reservoir 
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coiniaoB to ail, II m a stripper eonHinting of a nlantinj^ plate of 
steel, which er>ntinually scrapes off the soot settling on the under 
side of A wlien tlie ap|)aratus is at work. 

When the lamps are lighted and tlic distance of the flames 
from the urnlerside of A has hem) properly adjusted, the machine' 
is ndated, and water is run on to the plate A from the tube//.. 



Fkl 57. 

Ah soon as th(^ water has filled A, it overflows into a circular 
gutter which surrounds the plate. 

Fig. 57 represents an arrangcmMuit very similar to tiie last. 

The water for cooling flows in this apparatus through the 
openings d d in the hollow axh‘. on to the plate, and after doing 
its duty flows off by c into the circular gutter E, and then away 
by the pip(5 /. The lamps J and the stripper H are enclosed in 
an iron casing J). 

FuHincATioN OF BTamk Lamf-hlacjk. 

Flame lamp-black, no matter by what metliod it lias been 
prepared, has at first sight a deep black appearance, but a 
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practised eye will at once observe that the I)laek is not strictly 
pure, but inclines to a deep, Idackish-brown. lliis colour appears 
most distinctly when a mark is made with the Iamp-l)laek on 
white paper, close to another made with some purified lamp¬ 
black. The crude lamp-black will then show distim^tly brown, 
while the other streak will be purc^ ])lack in tlu^ thicker parts, 
fadino^ to ^rey at the edges. 

It being impossible to conduct the combustion of the bodies 
used for lamp-black manufactunj so that nothing is formed but 
pure carbon, steam, ami carbonic acid, the lamp-black is always 
•contaminated with the products of dry distillation. Tln^se are 
.solid or li(iuid at ordinary temp(iratures, and sometimes they are 
pres(mt in ratlier considcrabhj (pianiitic^s, sufficient to impart a 
distinct brown colour. H(3nce, heforij ptire. black printing inks 
•can be made from it, the lamp-l)Iack must undergo a very care¬ 
ful purification. This can be donc^ 1)y two metliods, by calcina¬ 
tion at a ritd lu;at, or by dissolving out tlui impuriti^is from the 
lamp-black by reagcmts. llie siuipler of the two procesHes is 
that of calcination in ck)S(!d V(‘ss(dH. Tin.* luatt which is applifnl 
•either volatilizes or cokes the tarry products adhering to the 
•carbon. The process, liowevcr, differs in no n»Hpf*ct from that 
formerly (lescribcjd for tin* purification of ordinary pim* lamp¬ 
black, therefore it requires only a few words. In (‘arrying f>ut 
this operation it is of tie; gnmtcssi importance* to nuH<» the tem¬ 
perature very gradually, watching ila^ flanut issuing through a 
.small opening in the lid of the calcining vi^sscd. If this flame is 
very long and bright, and issues with a whistling noisi*, tin? heat 
is too great, there being some idsk tlmt the pent-up giiHes will 
blow the lid off, wliennipon tlui lamp-black itLsidc; wtuikl at once 
•catch fire and l)e destroyed. Tlie. flame must be small and sihmt, 
and the fire, must he kept low till the flaInc^ flisappears entirely. 
The fire is tlnm inercarsed until the v(*HHel is at a bright red heat, 
.so as to conclude tlui proctass as quickly as |K)ssibli,t. 

To determine th(i action (d' very high tempimatureH on lamp¬ 
black we have subjeasted it for a long time to a l^riglit white? 
•heat. The result was a velvcdy black sulwtance, which proves I 
on analysis to he nearly pure carbon. Wh(m this lamp-black 
was worked up witli oil in a paint mill, it was found tlmt it 
xequired much longer time to amalgamate it with the oil than 
lamp-black which had been purified at a red heat only. This 
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remarkable fact can only be explained l)y aHSinninf^ that the 
heat renderttd the, lamp-black more dense, and, considered in 
connection with the ^reahn.' consumption of fuel for producing 
tin* higher temperature, it proves that a rod heat is best for 
praetic‘al purposes. 

A propmdy calcined flame lamp-black answers every require¬ 
ment in resp(‘ct of a pure black colour and softness of the pig- 
imuit, so that it can he used in manufacturing the finest iidcs for 
art printing. Kxp(‘rie,nce has shown, however, that engravers on. 
stcme, ainl copper give preference to chemically purified lamp¬ 
black, whicli cannot be a matbir of prejudice, because the en¬ 
graver dcHjs so without knowing how the lamp-black is made. 
I'his is proof positive that chemically purified lamp-black has 
advaiitages as regards softin*sH ami colour which escape any but 
the experiencaHi eye. 

Chemical Pt7RiFicATK)N of Lamp-black. 

All the tarry matters which produce the l)rownish shadci arei 
fairly easily soluble in alkalis, both caustic and car})onated, but 
especially in the former. Hence it is advisable to purify lamp- 
blaak from these substances by means of fairly strong caustic- 
soda lye use<l hot, and })y Huhse{|uently washing sevciral times. 

It will he observed in testing the process on a small scale that, 
the first boiling with caustic soda lye gives pi very dark brown 
solution, the second a slightly paler liquid, but even the third 
and fourth liquors are fairly dark. Tins result is duo to the very 
great colouring power of the tar-products, even traces of them I 
givtt a very distinct colour to the lye. Quantitative experiments 
have shown that the great majority of the tar-hodies are dissolved 
out by t\w first boiling and that tlieni is very little even in the 
Hoccmd liffuor. Hence two boilings are ((uitcj enough in practice 
to prcHluce as good a lamp-black as may he re(|uired for any 
purpose. 

Thi‘, boiling of the lamp-hlaek with caustic soda lye is <lone 
in iron pots, and the following process can bo rec(nnmcndl‘<l as 
using tlie least p(#ssible quantity of alkali 

Tim lamp-black is placed in the pot, and the caustic soda lye, 
containing 15 per cent of NaHO (34"'Tw.), is poured in so as to 
wet it thoroughly and just cover it. Water is then stirred in 
until the mass has the consistency of thin cream. It is then 
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boiled. As soon as it is boiling vigorously the htiating is stopped 
and most of the lamp-black allowed to settle. Th<^ dark brown 
supernatant lirjuid is then ladled out into a se(*ond pot on to 
more crude lamp-black. When this has hecui boiled the lyt* is 
regarded as exhausted. In the nnmntime a fresh lot of lye is 
run into the first pot, but this a lyci of 5 jjor r*(tnt (12 Tw.) 
is siilficiently strong. After boiling, the lye, is drawn otfand the 
lamp-black is rinsed with water several tinn^s aial <lri(sL It is 
then (it for any purpostj for which it may be nMpiired, (*V(m the 
most exacting us(i to which lamp-black can b(‘ put. 

The weak lye after it has been us(‘d for th(! sirond Innling of 
th(‘ first lot of lamp-hUick is used for tint second boiling of the 
next, and so on as long as th(n’<‘ is any lamp-hlaek to purify. 

The lamp-ljlack r<‘tains (plantities of lye, thetnd'ore it. must la* 
very thoroughly rinscnl to g(^t rid of it. Tin* rinsing is dom^ in a 
shallow vessel having a jxn-forabsl hottom. Ov(*r these* holes is 
spread a clos(dy woven limm (tloth upon whic.di tin* lamp-hlack, 
wet with ly(*, is unibaanly spread. Hen* it is left until tin* lye 
^ceas(^s to drop through and tln^ surface of tln^ lamp“blu(d\ begins 
to crack. The lamp-hlack is tlnm covered with wat(*r and again 
allowed to drain perfectly. This proexjss is r(*p(‘at(*d thrmt or four 
times, nothing then riunaining lait to dry the lampdiiack. Some 
insist that the rinsed lamf?-blactk should he hoik*d with nitric acid 
and again rinsed, hut this furl Inn* treatment appiiars uinniceHsary. 
Nitric acid is (‘xpensive, it must bi^ used in stonewan^ or porcelain 
vessels, and its action dfH‘s not in fact add to tin* purity of tin* 
lamp-black. Tn^atment with caustic soda lye alomt will give a 
product which on papijr makes a perfectly black mark witliout 
any trace of hrc/wn. 

Care must h(^ tak<m that the rinsing is complete lH*fore dry¬ 
ing, otherwise a wliiie efilor(\seence of carbonate of Hcxla will 
appear in the dry lamp-black. To sete whf*tln*r the riiihing is 
complete remove a little of tlnj lamp-hlack from tln^ iiiien, filter 
and dry it at a gentle heat in a porcelain disli. The lumps of 
carbon left must fall to dust at a touch. Tlici disli is tlnm ln*ate(l 
over a flaine till the lamp-black tak(‘H fin* and gradually hums 
away. II the rinsing has been sul!iei(‘nt, nothing Init the nnmest 
trace of ash will he left on the dish. On the contrary, there will 
be a distinct white residue of earlamateof soda if tin/purification 
is not complete. 
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The lainp-blaek in dried })y Hpreadin^ it thinly on linen cloths 
•stretched on a wood(jn frame. The frames arc them put into a 
dryinj^ room, heatt^d from the outside. TIh^ tcinp<‘rature insi<l<^ 
the rooms sliould he al)out 40'" (1 Tliis hanperature will dry tlu^ 
lamp-hlaek vm*y (piickly if th(i room is wc^ll ventilated and kept 
clear of the steam rising from the lamp-hlack, 

ft is a v<‘ry had plan to try ami hurry tlui dryin^^ hy (loin|]^ it, 
for iex:ampl(‘, on hot metal plates, ''rhere is ^^rciut danf^er when 
this method is aflophel that the carhon, Ixtin^ in a stah^ of minuh*- 
subdivision, will take* fire ami he dc^stroyed. If this happ(ms, 
tlie only plan to savf^ anything is to throw all the; lamjehlack at 
once into a vat of (;oId watcT. When tln^ lamp-hhudc is dry, it is 
hd*t on th{^ frames till tin* room is <{uit(^ eool, afhn* which, it is at 
onee filhsl into the. receptacles in which it is to h(i S(*nt out, whieli 
should he iron canisters with welldittin_i( lids. Wlnm a canister 
is full and thtj lid on, a strip of paper is ^nunm(;d round iln*. (sdge 
of the ii<l to prevemt either air or dust ^ndtin^^ to the contemts. 

In tine purificatioii of lamp-hlack on a lar^e scale, consider- 
able ipiantities of ustsUup caustic soda lye rapidly ae.eumulate. 
This lya is dark brown and has a pc^mliar smell, })ut tln^ caustic 
soda can Ik* recovcinnJ fnuii it with tjasf*. hy evaporating to dry¬ 
ness in a sliallow cast-iron pan. Tln^ mass is tlnm raistnl to a 
red heat with constant stirriiig with an iroti rod. Tin; lufat 
ilestroys the organic* matten* dissolved out from thci lainjehlack, 
the rcjsidue hedrig pure carbonate of soda, lliis is dissolvcid in 
ten timers its wcn’ght of watcjr and the solution is hoil<Kl with 
slaked liimn When tln^ carbonate of Hunt formed has settled 
complet(dy, tlicj chair hhpiid is drawn of!', it is a solution of 
caustic soda, whicdi can he*, again u.se,d. Tlu^ rc(‘OV{*ry of cmustic 
soda cam, howev(u% only he carried on rernumu’ativcdy hy tin use 
<htaling with vc?ry large, cpiantiticjs and having cheap fuel at their 
disposal. 


Carhox Pbbmkxts of Othkr Ouimx. 

Lamp-hlack is ma<le (‘itlnn* hy htirniiig l)odi<^s containing a 
large pcrcmitage of carhon in a liitnted supply of air, or hy 
Hinldcnly cajoling the fianio emittial hy such ho<ii(^H whem <in fine./ 
In both cases a part of thcj carhon is s«^{)arat(nl <iut in a viuy fimdy- 
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divided state as a black powder, containin|( distillation products, 
from which it must be purified as above described. 

There are, however, other ways of obtaining finely-divided 
amorphous carbon. One is a process known as dry distillation. 
This enables a large number of products, otherwise of very small 
value, to be used in the preparation of a product which will bear 
comparison witJi the finest ilame lamp“l)lack in every respect. 
The cost of carrying out the proc(jss, too, is very nnich less than 
in the case of flame lamp-})lack, so that it <leserves the special 
attention of all larnp-ljlack manufacturers. 

If any organic substance containiiig a considm'ablci proportion 
of carbon is enclosed in a vc^ssel provided with a small orifice for 
the escape of gas, ami if tlui vessel is then lieated n^d hot, the 
oxygen and hydrogen of the organic suhstance comhine with 
certain quantities of the carbon f)resent to f<jrm li(|uidH of a great 
variety of composition and infiammable gases. Tlie higli tem¬ 
perature at which these li(pn<Ls are formed vaporizes them, ami 
they escape with the gases throiigh the orificcL If the* Hul)Htanc0 
heated contains a greatcir percentage of carbon than the oxygen 
and hydrogen can combine with it, much carbon remains bcdiind 
in the solid state, and (am be purified for use as a pigmemt. 

If the temperature is gradually raised, tin? physical structure 
of the material heated nnnains (juib^ uiiclianged. If wood is 
treated, for example, the resulting charcoal wall sliow the micro¬ 
scopic structure of the original cellular tissue witli perfect distinct¬ 
ness. The organic bodies which can Ixj used for the purpose 
always contain more or h^ss mimeral mattm' or ash which would 
alone remain if the matter were heated with free access of air. 
The resulting carbon which contains this mineral matter inust^ 
therefore, be purified by chemical methods whereby the inorganic 
products are rendered soluble so that th(*y can l^e waslied away 
with water. 

The materials available for carbonizing are numerous, and 
certain waste products for which it would he difficult to find any 
other use answer very well. The substances mostly used are 
scrapslof ivory, bone, leather, and, as regards vegetable matter, 
vinestalks and other comparatively soft vegetable matter. Wine 
or beer yeast forms a very valuable material, which is as yet bui 
little used. The same may be said of dried blood from the 
slaughter-houses. 
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* Bone or Ivory Black. 

All bones, including ivory, consist of a framework of inorganic 
matter or bone-earth, through which organic matter is dissemin¬ 
ated. Hence if bones are made red hot in a closed vessel, the 
organic matter is destroyed, leaving carbon in a very finely- 
divided state lodged in the bony framework. If the heat is ap¬ 
plied gradually the bone retains its shape, but becomes quite 
black and is more porous and of much less weight than at first. 
This bone black or animal charcoal has great power of absorb¬ 
ing colouring matter from liquids, so that it is largely used for 
bleaching such liquids. For example, in the vast industry of beet 
sugar manufacture, the solutions first made are very dark in 
colour, but after filtration through animal charcoal they will 
yield colourless crystals of sugar on evaporation. Chemical 
trades require such quantities of bone charcoal that its produc¬ 
tion constitutes a large industry. In breaking up the charred 
bones a fairly considerable amount of waste is produced in the 
form of dust and small grains which cannot be used for bleaching 
purposes. This waste can, however, be worked up into a pigment. 
This is done either by grinding in water or turps or by dissolving 
out the mineral constituents with hydrochloric acid, and then 
rinsing and drying the carbon. 

The mineral basis of bones consists mainly of the phosphates of 
lime and magnesia, salts which are soluble in dilute hydrochloric 
acid. A vat is half-filled with the above mentioned waste, which 
is then just covered with a mixture of equal volumes of com¬ 
mercial hydrochloric acid and water. As the mineral matter also 
contains carbonates a lively effervescence at once ensues, and 
small quantities of hydrofluoric acid are also formed from the de¬ 
composition of calcium fluoride in the bones. Now hydrofluoric 
acid being a very dangerous substance, air containing even traces 
of it is very injurious to the lungs. Hence the addition of hydro¬ 
chloric acid is usually performed in the open air and the vat is 
left at rest until the evolution of fumes ceases. A plug is then 
pulled out of the bottom and the carbon is thoroughly drained. 
It is then stirred up with water and again drained, when it has 
full^T’ settled to the bottom. This rinsing with clear water is re¬ 
peated till all the hydrochloric acid is washed away and only pure 
carbon remains in the vat. For pigment making purposes it is 

11 
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essential that the carbon should be as finely divided as possible; 
the washed carbon is subsequently ground in an ordinary colour 
mill Very little power is required for this purpose^ since once 
the bone-earth is removed the carbon particles have litthi cohesion. 
The properly ground mass forms a deep black mud which is left to 
dry spontaneously or is dried by artificial heat. When dry, the 
purified bone-black is of a pin*e black colour and makes a most 
excellent pigment. 

Bone-black is put upon the market under a variety of names 
such as ivory black, ebur ustum, Frankfort black, neutral black, 
etc. These all consist of finely ground tone-black purifif^d froni 
mineral matter. If leather scraps or dried blocKl are to Ikj worked 
up iron tubes are employed, closed at one end, and with a well¬ 
fitting lid perforated with a small hole. As theses products give 
off large volumes of combustible gas during the charring, it is ad¬ 
visable to lead the vapours from the opeming in the ttibe by a 
bent tube so that they can be burnt and thus supply a portion of 
the heat required thus savirig fuel. Leather or blood gives a 
charcoal which requires no treatmemt with liydrochloric acid, 
since the amount of mineral salts present is so small that its 
removal appears superfltious. 

Vine Black. 

The one-year-old and bar(dy lignified shoots pruned systematie- 
aliy from vines are used in many places for the preparation of a 
black pigment which from its origin is called vimt black. The 
shoots to be carbonized, cut in equal lengtlw, are packed into iron 
pipes which are loade<l as full as possibk*.. The plug is then put 
in the pipe, which is slowly raised to a full red heat. Thci charnsi 
matter contains a eonsidi.Tahlc^ quantity of carl>onate of {K>taslL 
from the organic potash salts originally presimt, and is freed 
from this by wasliing with water. It is not necessary to treat it 
with hydrochloric acid, as the insoluble salts are very small in 
•quantity. It is true that tlie product would be even better 
quality were the acid used, but washing with water and grinding 
usually constitute the whole of thc.^ operations. 

Soft shoots of other plants can also ho carbonized, giving a 
product which can he U8e<l m a pigment after purification. Shoots 
of porous white wood, such as poplar, alder, and willow, are especi¬ 
ally suitable. 
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Yeast Black. 

In the fermentation of grape-must a considerable quantity of 
a pale brown substance separates out. This consists of the cells 
of the yeast plant mingled with a large number of small shining 
crystals of salt of tartar. As this thick yeast still contains about 
half its volume of wine it is pressed to recover as much as pos¬ 
sible of the latter. The residue is either worked up at once or 
thoroughly dried for keeping. Wet wine yeast putrefies very 
readily, the putrefaction rapidly destroying its most valuable con¬ 
stituent, the tartar. The dry yeast is carbonized in tubes similar 
to those used for the calcination of lamp-black. The charred 
mass is put in a vat of cold water, where it soon falls to a fine 
powder. When this occurs the liquid is stirred well for a time, 
and allowed to settle, finally the liquid is drawn from above the 
sediment of carbon. 

The tartar which separates out with the yeast during the fer¬ 
mentation consists chiefly of the tartrates of potash and lime. 
These salts are decomposed by the calcination and converted 
into the corresponding carbonates. Carbonate of potash is very 
soluble in water, so that it will be found in the water drawn off 
from the vat just mentioned and may be recovered by evapora¬ 
tion. The carbonate of lime being insoluble in water, hydro¬ 
chloric acid must be used to get rid of it. Washing with water 
will then give an unusually finely-divided carbon of superfine 
colour. 

Both dried and freshly pressed yeast or wine lees are used in 
chemical factories for the preparation of tartaric acid. This is 
done by treating the yeast with hot hydrochloric acid, which dis¬ 
solves the lime and potash salts, leaving the organic matter of the 
yeast unaltered. The liquid is then filtered and the yeast remain¬ 
ing in the filters is rejected as worthless. It ought, however, to be 
dried and carbonized, and would then give, after mere washing with 
water, a pigment of very superior quality. In the factories where 
tartaric acid is made from yeast, expense is incurred in disposing 
of this waste yeast, therefore the advisability of utilizing it as 
above described will be at once manifest. 

In breweries and spirit distilleries during fermentation enor¬ 
mous quantities of yeast are produced, far more than can be 
used as such. At present the best use that can be found for it is 
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to boil it and mix it with cattle fodder. It contains lar^c quanti¬ 
ties of albuminoids, so that the employment of it for this purpow; 
is quite leffitimate. But the quantities of yeast producisd in a larf;e 
brewery are so frreatthat it is scarcely jiossihle to use all of it for 
fodder. The rest rnif^ht qtiito wdl be carbonized and made into 
a pij,anent in tlu^ followinf; way ;— 

The pasty ycsast is freed as nmtdi as possible fi-oiu wattT by 
pressing, then completely dried and carbonize<l in iron pipes. 
Although the carbon obtaimid does contain a certain amotmt of 
mineral salts, especially phosphate of potash, nearly all of these 
arc removed by simply washing with wattu*. Aftfu-this washing 
nothing remains t(» Ixi <lone but to dry the carbon.. 



CHAPTER XIV. 

&rAKING LAMP-BLACK PIGMENTS. 


Thk luaiiufacturti of lamp-black pigments in general, i.e. print¬ 
ing inks, is carried out in a similar manner to that in which or- 
<linary jiaints arc; prepared. The solid pigment, in this case the 
lamp-i)lack, is mixed in the proper proportions with a specially 
pncpared oil by machinery until a perfectly homogeneous mass is 
formed. Tin; homogeneity of the mixture is of greater import¬ 
ance in printing ink than with any other pigment. A printing 
ink which has not Ijeen properly mixcjd produces at those places 
where thfire is too much lamp-black and too little oil a deep black 
wide impression, and at those when; there is too much oil and too 
little lamp-black a gncy and narrow mark. Hence it is impossible 
to u.se such an ink for printing purposes, eHp(;eially for art print¬ 
ing. Hcam; copies will come out deep black with wide lines, and 
others grey with narrow linos. If the very finest and most puri- 
fierl lamp-black is examined under the microscope, it will bo ob¬ 
served that the pigimmt is not, as might have lK;(;n expected, in 
particles of eijual size and shape;, but in mas.seH showing groat 
tiifl'erences in both r<;specta The larger ma.sses consist of aggre¬ 
gations of the smaller oJios which coheis; together with some 
tenacity, so that pressure on the cover glass breaks up the lumps 
only imisirfectiy. Long narrow flakes will also lx; seen, which 
are the remains of tin; large flak(;s seen under the microscope in 
un{mrifii;d lamp-black. Both tin; lumps ami the Hakes would in¬ 
evitably cause unevenn(;.ss in the app(;arance of the finished 
printing. 


Paint Mills. 

In ord<;r to obtain jn-inting inks conforming to the require¬ 
ments above indicat<;d, the b(;.st means available must, of course, 
lx; adopte,d. It is absolutely neces.sary to grind the.m in a paint 
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mill until all the particles visible in the field of the microscope 
appear of the same size. 

There ai*e many types of paint mill, and although there is a 
number of differences in detail, they can all be cdassed under 
three well-marked aitegories. A cone mill is represented in 
Fig. 58. 

One part of the grinding arrangement is an obtuse cone with 
a fluted surface. Over it is a liollow com^ int<» which tin* other 



Fin. 58. 


fits, and the distance lietween the two can be regulated stjwill 
The fpinding is effected between the two coriiciil wirfiices. 

Fig. 59 represente a pdate machine. 

The grinding is here done between two liorizonlnl pliiti*H pro¬ 
vided with radiating ribs. In some cases one plate is fixial while 
the other revolves. In otlier machines In^th rtwolve, but in op¬ 
posite directions. The roller maeltines illuHtratosl in Fig. fIC) form 
a third type. 

The rollers are of steel, porcelain, or hard stone. They’are 
truly cylindrical, and iKilishecl A s|>ecial arrfitigameiit permits 
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the exact re^ilatiou of the (lintance ])etween the rollerH, which 
alHo revolve at different speedH or move laterally while revolving. 



B’la. 5<J. 


Hence the nuiHH panning between tlie rollern in nibbed an well an 
prcHHcd. 



Fio. m. 


A machine of any one of tlnine typen will nerve to prcxluce 
liomogeneouH paintH, if it in con.struetecl with nnfficient care, but 
for making printing inkn the roller machine i« the one to be pre- 
ferre<L Thene turn onfc the inanB in a proper state more quickly 




im 

tlian any of tint otlro'.s, hut in workiii;^ «tii a lar;^f‘ mmIi* it is 
advinable to ^iv«^ tin; laiiij)-!>lark and oil a itia*!iiiuiiary iiiixiii*^ 
with a cone or plato mil!, and to caoplotf* tho proro'^s in thi* 

rolhtr mill. 


licH.LKIt MAriffMvs. 

The IxjHt roIhe‘ maehiiH'H are thosi* whitdi havo a innyhi^r 
of pairn of rollej’.s arranged .step-wise oiii* o\rr aitolluo* in siieli a 
way that the ma-ss seraped hy the stripp«’r from ihe iip|^*riii«ist 
pair pasHCK ilirou^h thf» seomid pair, mid from tlimfi to the third, 
and HO on. Tim nepiirate pairs are so fifO,.f||f.r fhjii fj|«» 

lower rollei’H move Homewhiit faster thiiii flit* upper and tliat^ 

at evmy rotation one of earh pair of ro!h*rs a lilfh* tf» one 

side, and then laiek again. 

din*, distanee heiw**i‘n fin* rollers of tsteh pair ntnst Ix' eapahh* 
of exact adjuHimmd hy mieiiis of fiip* siTe%\ x A-^ tie* lower 
rollers have to lie closer fogethi'r titan fle^ iipje-r ones, flif»re is ;% 
teiahmcy for the miiHH ta accitiiitdafe iipon ihiiir Hiis is pne 
vcjnted hy running them fanter than the iipjier roili-r^ so that the 
inasB pUHHeH along indformly. 

Tlic inattudal at present iis«si for the roHr^rs is Irird sione ur 
poretdain. Stone rollers are iniide eif porplii ry or orjiuiff*^ Imt 
the stone muni, in any ciiHi% he a \»>ry file* ;^"miir’d one KxpeiT 
(ince has shown that bifh course eriiineii pfir|iliyii; aiid coariii* 
graine.d granite tin* harder in Muitn* pliic**s fliiiii in « tfhia’-'o fhuice 
tli(^ stone waairn faHti*r in tin* Miff tliau in tiii* loird pinis. 'fhe 
latter are, tlierefore, hroiiglit inio relii-f. Siieli a iviiiif of imi- 
forinity in the surface^ mam if iiiipercejitiiiir |.i tie* ry*% is eiiiiii|fli 
to sfudoUHly af}eet tiie propiT working of the iniieiiine Xiifidng 
can then he »lone hut to triiii thi*- rollrro on n lafli* . ur t^f fiiif in 
new onch. 

horccdain rollers ciuihist of a thormiglily iinifiiiin Immi 

a« hard as porphyry or graiiihr Being iiiiiforiii in .’UrufUtire they 
wear evenly and worked 1*0 hutgiisi' tiiiin wlioii 

an small irreguliirilim of tlir l#4’i hv ili*' iiirfc'r lieisuiii^ 

smoothed away. Hiuice roller tum4ihw'n ivilti jiomdiiin 
are certainly to he preferred f.o nnteliiin-^ uiili ...tone iiirtjil 
rollers. 




(jHAPTER XV. 


MANUFAOTaiiK OF PRINTING I,NKS. 

i^riTE a munlxa' of inaieriaLs for the manufacture of printing 
ink an* giveii in recipc^n; it Ls impossible, how(^ver, to diHCOver 
what use many of thene serve. The following is a list of tlui 
artich*s now einployiid in the ina-nufactiire of printing ink 
Ihalecl liiiHeed oil, boiled without driers 
Itonhi oil from the dry distillation of rosin. 

IloHin iiselh e.sp(aaally American pine rosin. 

*Soap, usually rosin soap, hut occasionally ordinary soap. 
Larnp-ljlack and various other pigments, 
llie art of making printing ink remaiiied at a very low stage 
of df?velopment for a considerable period, tln^ inks used during 
the first half of tlm* nimiteenth century probably differing little 
in componiticai from thos<t wliich were prepared by the inventor 
of printing. Liimecsl (dl was very slowly heated over an open 
fire until it ignited. It was allowcui to burn for a time and then 
extinguished !>y putting a lid on the pot. In, this way a liquid 
was f)btained coloured dark brown or black owing to decomposi¬ 
tion and tlie separation (;f carbon, its consistency varying with 
the p(‘riod of luxating, the longer tluj heating was continued the 
thi€k<*r it became. If uia:essary, tlie Ihjuid was then thinned with 
unboiled, fir oidy very slightly hoihjd, linsetjd oil. Lamp-black 
in the profmr (piantity was a<lded, and the mixture worked with 
a iiitillf*r upon a stom*- in small quantities at a time to make it 
uniform. It was imjjoHsihie, howcjver, in this way to got uni¬ 
formity of composition tliroughout a large mass of ink, as may 
hi* fibsftrvefl by examining old books, wheti it will be noticed that 
home pagfts arfi of a uniform deep black while others are of a 
greyish tint. 

(im) 
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Printing Inks. 

With the exception of inks reejuintd for colonr printin«j^, all 
printing inks arc black, owing their colour to flnely-dividcfi 
carkm made from pine-woo<i, rosin oil, etc., according tf) the 
quality of the ink desirerl. The hni‘Ht inks for art printing,, 
lithography, and copperplate are made from tlame lamp-black. 
When we considiir the great varhdy of mm to which printing 
inks are put and how cheap many of them ne<?<l to Ih% the rmnon 
for the vast number of publislnal recipc^s will be Vf*ry evident. Up. 
to the middle of the nincteentli century thcire was but one, kimi 
of printing ink, nowadays an» a great many, their c*oiiipoKi- 

tion varying considm’ably. A vmy great iidluence cm the develop¬ 
ment of the trade in printing ink was exercised by the sprimd of 
periodical literature during the second half of last century. This 
caused a gigantic inercaise in tlm amount of printiTM ink used, 
the demaufl having grown stcaidily for the last fifty yearH. 

The cpialities of a printing ink depf*nd upon tlii* use to which 
it is to be put. Theme are, howevem, emtain rcc|uirementH which, 
apply to all printing inks alike, these lading us follows : The ink 
must be a thick and perfectly liomogeiiimuH liiptid., it must coil 
tain no solid matter oth«*r than finely-divided carbon, and every 
drop when examined microscopically must iippear m ii clear 
liquid containing black grains uniformly distribiiteil through it. 

The consistency of a printing ink miifit be Hiicdi that it piiSHcs 
on to the printing rollern at the, proper rate, It will tliijs be 
obvious that various eouHiste.iicii’S are demanded according to 
the nature of tiitj madiiiie umciI by the printer. For ii rot4iry 
machine which prints many thousands fjf copies iin hour a coil 
sietency will lae neceiMiry very difFereiit from that recjiiired for 
art printing or for ordinary work. As regards coimir, ordiiiary 
printing ink should be a pure black. For ectmomys mkin fiow- 
ever, newspaper printers often use an ink «o diluted that it ikms 
imt appear <ieep black, but has ii grtjyish-hliick especially in 
large type. 

The question of tlie time tin* ink tak«*H to dry on tin* pii|>er 
is a very im|K)rtant one, especiiilly with ink iisfai for printing 
newspapers which are folded and despatched m soon iis print4»d. 
If the ink does not dry sufliciently quickly, the whole impriMion 
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Hinudges and '‘sets off” to such an extent that it becomes illegible 
in places. 

Although it is essential to employ a quick drying ink for this 
purpose, it is dangerous to go too far, for an ink which dries too 
<|uickly would make the paper stick to the formes and tear it. 
A last conclitif>n whicli must be fulfilled by a good printing ink 
is that it must be easy of removal from the type, which has to- 
be used again. 

i It is easy to see from a review of all these considerations that 
no one composition will answctr every requirement and that a 
number of different inks are recpiired. Makers of printing inks- 
are fddiged tluirefore to work from definite recipes in order to be 
able to turn (uit uniform products. They make newspaper ink 
for rotary presses, iKJok-printing inks and art inks. As the 
recipes employed in tlie trade have been attained by long, 
laborious, and costly experiments, it is obvious that the makers 
are not dk{K)Sdrl to communicate their knowledge to the public, 
the recipcm fcliat are offered and published must therefore be looked 
upon with caution as many of thc3m are of little or no value. In 
the recipcH for printing inks given helow, the intention is to give 
liints only m to their general composition, but tbe practical man 
will easily discover if modifications need to be made in any recipe 
for his special purpose. 

The first real improvements in making printer's ink consisted 
in the introduction of rational methods of lioiling the oil, and of 
fiiiichimical mixing appliances. The latter were at first ordinary 
cone or plate colour milk. The roller machine is of more recent 
daf#e. A great improvement was made about 1850 when rosin 
oil WEB first used in place of part of the linseed oil and when rosin 
soap was added to the ink. It thus became possible to make 
inks mucli cheaper than could be made with linseed oil alone. 
This was a very im|)ortant matter for newspaper printing, the 
amount of ink used in printing even a single dayk issue of a large 
journal being considerable, a saving of only 1 or 2 per cent on tbe 
ewt of the ink iimoiinte to an appreciable sum of money. 

Boiling the Linseed On.. 

This process although known as lx>iling is not a true boiling, 
but a heating having for ite object the initial oxidation of the oil, 
HO that it will <lry better. Linseed c>il is typical of the drying 
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oils, since on «‘,x])Osurc in thin coats to the. air it a!KSf)r!)s lar^e 
•quantities of oxy|T(a)i, and is thendy converted into ioti^h solid 
sheets having properties very siinilar to thosii of soft india-ruljher. 
The proecjss proceeds much faster with the aid of heat than at 
the ordinary teinperatxire, arid the rate at which the hoih^d oil 
will dry whtui iiiade into ink can he exactly re^ilated by heating 
it for a longer or sliorter time. Pndonged fie.ating yithls an oil 

which will dry very quickly on 
e^xpOHun^ iii thin coats to the 
air, the shorter the lieating of 
the oil the more slowly will the 
ink made with it dry. 

lanseed oil must always Ik? 
hoilc^d in Vf^sHeLs cd* considerahlc 
capacity, the, oi! soon Hweils 
lip on heating and begins to 
decompfwe so energetically at 
a particular lemperiitiire that 
tlntre is coUHiderahle risk of its 
boiling over and catching fire. 
Various eontrivanccH have been 
lieviHcd for boiling larg** quan- 
of the idl with Hiifeiy, 
such as pans with an outlet pipe 
in the side, ilirmigh wliieli tlie 
(ul eHcii|H*h when if rises too 
liigli instead of flowing over 
the edgt* of the pail, and fires 
built on a trolliw running ctn 
rails HO that tlaty <ain at once he moved tVoiii under the pan if 
ther*e is any prohiihiliiy of th«! latii^r boiling ovf*r. 11ie appa¬ 
ratus inc)Ht Huitahlc for prepaiing tiiickimed liiiHi»ed oil is itn- 
doubtedly one in wltieli the lul oflcrH a very large Miirfiice to 
the air, and on that account requiren to he iiuMlmiitely lieiitf!d 
•only. The oi! soon liecomes very thick under tliese eomlitiofiH 
and if necesHary can Ih^ «liluted to any recjuired eonsiHteiicy with 
unboiled oil 

In boiling linsecal oil down to tlu^ proper thickiiesH by the ohl 
method there are two points demaitding Mpeciiil iittention. Cine 
is the liability of the oil to tadl over, and the other tint develop- 
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of lari^f^ ifimniitiaH of vapour, mostly of acrolein, which has 
a nioHi powerful and diHa|jptT,c‘able smell, and an intense action 
u{«)n till* 1’hv attendant must be protected from these 

fumes, and tin* boilin|i^ mtmt therefore be done where there is a 
Hironn drau«^hi to (tarry away tint fumes as fast as they are pro- 
duet*d. Tliere ant various contrivancats to cope with oil boiling 
over. That invented hy Andres is shown in Fig. 61. 

Tlie pan (] is Huspcrndtal hy tint chain K, by wliich it can be 
lifted out from the hearth. A rather jarge dish-like arrangement 
R KurrottiidH (j and tint lid I) closits 0 secuntly. If the oil boils 



Fi0. 62, 


over it is caught in R. Wlien the oil takes fire, the flame is- 
extinguished by the lid 1) and the pan is lifted from the fire 
f 4 « quickly as pewsibie, not being replaced till the oil has cooled 
cionsiderably. 

Fig. 62 shows an arrangement for boiling linseed oil which 
not only prevents any injury to the workmen from the fumes of 
the oi! but obviates any fear of loss by the oil boiling over. 
The pan, which can be filled nearly to the brim with the oil 
to be kilcMl, hm above it an enlargement A in the shape of a 
truncated a>ne wliich bears the conical head H connected to a 
cliimiiciy in which there is a g(xxl draught. A rather wide sidci 
twlK.-j li prociieds from the side of A and is bent over an empty 
pan Ib 

Wlien oil is heated in this apparatus all the fumes pass 
tlirough H into the chimney. The shape of A allows full scope 
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for the oil to expand, but if thin nhould not be the oil 

boils over through R into P and ia not lost. Whiaj the oil lian 
ceaaed frothing, any oil in V can !)e. put back iiito K, tlie appa¬ 
ratus, simple though it Ls, preventing all risk of fire or logs of oil. 

The time during which the oil re(|uires to bcj luxated depends 
upon the quantity, on the power of tlie fire, and on the consist¬ 
ency to which the oil has to be Ijrought. No hard and fast rules 
can therefore be laid down. The longc^r the heating continues 
the darker and thicker the oil becomes and the quicker it dries 
in thin layt^rs. 


Tkstjmo the Boilinc; C)il. 

To find out tint conilition of the luot oil at any given moment 
it is usual to take a sample fr«)m time Ui time and |K>ur it in a 
thin stream into a very tlun mtjtal disli Hoating in colij water. 
The oil thus rapidly oh)1h to tht^ ordinary tmnfMjrature and can 
then he testesL A very favourite, test wdth practicml inim is tc^ 
touch the oil in the metal dish with the fingrr, and sl<iwly raise 
it, the long(3r the thread which can be drawn frcuii the Hiirface of 
the oil without breaking, tlie tliicker the oil has been iKiiled* 

A skilUsl workman can judge tlie mmmbtmiy of oil very well 
in this way, hut great experience is required U) do so. A far 
more reliable and at the same time as simple a method is to take 
the specific gravity of ttie oil. 

The more it lias been boilefl, the higher its sjuicific griivity. 
Ah, howev<»r, the indications of an ordiniiry iiiimersion hydrce 
meter would he unreliable in such a thick liquid as boiled lirtHijed 
oil, another method whi<4i giveg very accwrati^ restillg cmii Im re¬ 
commended. Take out about a pint of the hot oil with a lailli* mid 
ccKjl it (fuickly by pouring it into a nietfil di«li tlofitiiig on cold 
water. Then fill with the oil ii flask Imldiiig exiMdly fitib c.c. 
when filled to the mark, and mo*igh tin* BW) c.c. of oil on a 
delicate balancji^. The m'eight of a litre (I(MMIc,cj of the oil in 
gi'ammcH will the.n be tin* difference betwosjn the weight of the 
full and the empty flask multiplied by two, and t!ie Hpe.eific 
gravity of the oil will be one-thousfindih part of the weight of 
the litre of oil 

When a number of ileterminatioiih of sptcifle gravity have 
been made of the finished oil, the averagi? of die miiiihawobtfiifieii 
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'will |rive a normal specific jfravity which can be worked to in 
all Future cases, l)oiling the oil till the specific gravity reaches 
what is regarded as tlie normal amount. Heating darkens the 
oil, but that is of no consequence with oil to be used for making 
printing ink, on the other hand it is of very serious importance 
in making inks which ar<^. not to be black, especially for delicate 
shadtjs in colour printing. In this case only oil of the very 
palest colour can he use,d, 
ami it is best not to boil 

tin* oil but to thicken it by [ f 

anotlier process which wo I 

now proceed to describe. I ^ I I 


from tho ahHorptiort ^ 

air, and by polymerization, |H||H| 

accelerating the absorption. p 

The oil is but gently heated p I an m 

and is then allowed to fall in jl |l v 

a shower througli a chaml)er ^ 

in whidi an upward current l " ' ”L 

■of warm air is travelling. 

An apparatus for carrying 51 ^, 

this out is shown in Fig. 63. 

L is a shallow cylindrical dish of metal which can be filled 
witfi oil through the opening at O. L is complotoly enclosed 
belom^ and at the sides in a sfjcond vessel M, but with a spacer 
between forming a jackcjt into which sti^am can be admitted to 
heat the oil in 1j, Tin? condensed water escapes from the opening 
at K. A pipe coil lies on the bottom of L and terminates in the 
middle of L in a vcjrtical pipe, the opening of which lies under a 
conical iron cover H. The end V of the coil outside the 
apparatus is conneetcal with a fan which drives a continual 
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Htream of air throuf^^h it. Tho air is wannrcl hy passiu^r ilirou^-h 
the coil iirunerH<‘(l in tlu^ warm cal and <‘seafH‘s from tindm* If. 
Abov(^ th<i vessel L is aeylindriail chaniher Ci several yards hioh, 
made with ^dass sides so that the <lrops of <al falling down are 
exposes! to the action of dayli|^dit. I'hus the apparatus *^dve.s a 
cornbinatioi! of all thci eoriditions eoielucive to the oxidation of 
oil: considc‘ral>h*. Hurfae(% lH‘at, and plenty of air and li^ht. 

Over tins tall ^lass cast* is a rf*Kervoir I> t»f a})out the sann^ 
capacity as L. This vessc*! lias a peiddrated hott;can whic*li allows 
the oil to drop throu|^li it in tlie form of a vf*ry fine rain into L. 
Th(i warm air rising through O eseapeH at <»peningH shown at 1* 
just below thc‘. uppm* nmervoir. The pump P «lriven by a small 
motor coTitinually pumps the oil hack again into B, tin* cal being 
returned to B again ami again until it has aef|uired the di^sired 
consistency. In a few hotirs tln^ oil is generally ho far thickened 
that it spins threads througli the lioles in the bottom of B, but 
the time naturally varies with tin* temperattire and the lieight 
of the fall. Samples for judging tin* progn*HH cif the o|a*raiion 
are taken from the filling opening at O. Oil prepared in tins 
way is only very sUgfitly darker than the (anginal, and eiin tie 
used for the preparation of colotnn*d inks. 

Bculko Oil anu Eohin. 

To make an ink whicli %vill not spread at the edgcfs of the 
letters with notlnng but pure linseed oil and pigment it m neces¬ 
sary to use an (ul which has been very coiiHideriibly thickened 
by one of the processes already dttKcribed, and the nsultiiig ink, 
although perfect in its way, is very (*xpeiiHive. In the chen{ier 
inks thickemers are added to the drying lin«(»ed oil, atid in this 
way inks suitahle for ordinary printing iim iiiade. 

The thickenc*rs useid are !a.ith rosin itself iiiid rosin soap, 
and when the ink has not to of spc*eiiilly fine <|uality, a 
linseed oil which has l}i*en only sliglitly tliickeiied by oxidation 
can be tisecl The proec^ss of adding tim thickeners m not difliciilt^ 
but requires some care since they must Is* quite frf*e from solid 
particles. 

The rosin is imdted in a pan with constiiiit stirring, and then 
the rosin soap is gradually stirred into it a little lit a time, wait¬ 
ing till each lot is dissolved before addling more. The sofip must 
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Imj (|iute dry and should Ik^ added iii the form of thin shavings. 
While the soap and rosin arc being mixed, the linseed oil is being, 
heated up in another pan over whicli is hung a closely woven 
linen filter. Into this the rosin and soap are poured and care¬ 
fully stirred into the hot oil as they drip throtigh. From time to 
time a samphj of the oil is taken and its consistency when cold 
is noted. If it is too thick it can be diluted with more oil. If 
it is too tiiin, the addition of tlu^ rosin and soap is continued. It 
is possible to get a single mixing which will answer every pur¬ 
pose. It is usual to prepare thrcic stock mixtures, weak, medium, 
and strong. The followiiig recip(is show how these mixtures may 
hi*, prepartsl, hut tlu*, propcyrtions may he altered so as to produce 
intermediate kinds if dcisired. It will be observed that rosin oil 
is usisl in some cases. Like the drying v(‘.gctable oils it thickens 
and dries by ahserbing oxygen from the air. it will dry very 
fast when spread thinly on paper. This property of rosin oil 
inevitably led to its being tried by makers of printing ink as a 
partial stihstitute for the dearer linseecl oil. Tdiese attempts met 
witli so much success that inks are now made with very little 
linseed oil in them. Hince the purification of rosin oil has been 
perfected the objectionable smell which was at one time an 
ol^stacle to its use can now be almost totally removed. Cheap 
inks, such as are used for newspapers, Ire now all made in this 
way. 

Ekoipes. 


A. Ijinmed Oil VehivleH. 



I. 

Weak. 

Medium. 

strong. 

Thi<!k boiled iinneed oil . 


. 100 

100 

100 

Ea«in 


26 

26 

26 

Itofiln soap 

. 


— 

3 

Thill liijiieed oil 

IL 

. 1-7 

4-6 


Thick boiled linseed oil . 


. 100 

100 

100 

Hoiiii 

» . 

60 

60 

60 

Eo«ln soap 


10 

10 

10 

Thin linseed oil 

, 

s-u 

r>7 

0-1 
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ai. 


Thick boiled lin«e«d oil 

Roain 

Eoain soap ^ • 
Thin liriHCod oil 


W«iik. 

HX) 

76 

H 

10-1 ii 


Mt'diurii. 

m 

75 

74 

S-9 


B. fjinnfifd liaHin Oil l ehicit^^ 
h 

Weak Composition. 


Thick boilod linsoed oil 
Hoain oil . 

Hoain 
Eoain soap 
Thin linseed oil 


IL 


Medium Composition. 


Thick boiled linsetid oil 
Rcjsin oil . 

Hoftin 
Rosin »oap 
Thin linseed oil 


III. 

.Stnmg ^ !rjrfiposili»ni. 


Thick boiled linsei^d oil 
Ho *^111 oil , 

Rosin 
Rosin Moap 
Thin, linseed oil 


IOC) 

75 

Mi 


W rak 



IIX) 

IfX) 

iOO 

im 

lit) 

KM) 

m 

im 

l&O 

n 

10 

15 

fi-T 

bVlH 

I04‘i 


ICM) 

imi 

ICX) 

KM) 

imi 

KX) 

m 

lIX) 

ICXI 

f» 

to 

15 

7,H 

104‘i 

15 IH 


IfMl 

IIMJ 

urn 

IfX) 

urn 


50 

urn 

ifX) 


III 

15 

•|.5 

2-1 

— 


C. I.tnmfd anil (hh Camr.iinituinn u Hit Tiir,eHt>w 

!. 

Weak CtfiinpoMliori. 


Raw linseed oil 
Rosin oil . 
Rosin soap 
Rosin 

Turpentine 



HifOtilC. 

100 

:i5 

200 


4 

7 


im 

4 

2 
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IL 

Medium Composifeion. 

Mwiiuiu. 

Stron^jf. 

Raw linseed oil 

. 

100 

100 

Rosin oil . 

. 

25 

10 

Rosin soap 


1 

1 

Rosin 


_ 

10 

Turpentine 

III. 

Strong Composition. 

1 

1 

Raw linseed oil 

. . . . . . 

30 

3 

Rosin oil . 

. , ..... 

26 

10 

Rosin soap 

. 

1 

1 

Rosin 

. 


10 

Turpentine 

'I’lNTRi) Printing Inks. 

1 

“ 


PriiiterH* Inkn conmHting Holely of purified lamp-black and 
vehicle |(ive, of eoime, impressiouB which are pure black. It in, 
Iiowever, well known that a black which has to a practised eye 
a tinge of blue in it looks much be^tt(^r than a pure black. To 
fiiiike such a tintefi ink many makers mix the •lamp-black with a 
blue pigmtuit, which in added in very fine powder before the first 
grinding. PrusHinn blue is the pigment usually chosen and gives 
very attractive njHulta Prussian bhie is, however, not a remark¬ 
ably stable substance, m it is very apt to turn brown from the 
formation of ferric oxide. Hence an ink made with Prussian 
blue, although it may have a good appearance at first, often as¬ 
sumes II dull brown hue in the course of time. Excellent sub- 
HtitutcH for Pnissian blue arc to be fouml in the ludtiline blues. 

are very fust dyes, and inks tinted with them do not 
change colour. Ah pure indigo is now made artificially and sold 
at a reasonable price, this extremely fast <lye can also be used 
for tinting inks made* with {mrified lamp-black. 

Making Printing Inks. 

The manufacture of printing inks involves two operations, 
mixing the fdgiiient with the viihicle and making the mixture ^ 
homogeneous. 

Wlnm it is a cpiestion of mixing in mineral pigmtmts which 
usually have a considerable specific gravity, the work is simple 
enough. Tlici vehicle being in a vat the finely powdered pigment 
is poured into it in a tliin stream with constant stirring to get 
rill of air bubbles, and to mix it as perfectly as possible. 
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The pasty mass formed then |j^oeH straight tolln* euiour mill. 
It is a better plan, however, to effeei the pndiininary it¬ 

self hy mechanical means rather than by hand. Hueh machines 
can be procured and their use faeilitat(‘.s thf* passage cd’ the ink 
through the colour mill. The case is different when the pigment to 
be mixed is lamp-black, hi this cjtse the particles are vi*ry minute, 
and of low specific gravity and (*ontain quantifieH of entiuigled 
air. When the mixtun^ is stirred it will he found that tliere are 
several practical diflicuItieH. Tint lamp-Idactk ibrnts olmtinately 
on the surface of the vehicle, is scarcely wadded hy it, and even 
after long stirring th(‘mixture, is anytiung hut satisfacdury, at 
the same time there is great loss of lamp-hlack, whiedi Hies into 
the air in dust. The best procedure is to put tlie lamp-black 
into th(‘, mixing vessed first, and stir in einmgh vehicle hi make 
a thick paste, to which the njst of ilm veliicde in tdien ad«leci. 

Under any circumstancijs, however, the miiniifactiire of large 
(|uantities is inconsistent with hand lalKiur, and maelnncHare used 
which mix well and prewent all loss of lamp-black. The amount 
of lamp-black recfuired for a given cpiaiitity fif vidtifde. depi'inls 
upon the nature of the lainp-lilack, and the kind of ink to be 
made, varying from 20 to 30 per cent of the wadght of the 
finished ink. For making ordinary riewspiijaT and poster inks, 
common lamp-black is used, wliihf for lifiok-priniiiig the ink i« 
made from purified Iamp«black, ns the comiiioii sort would show 
brown on the white papiT. The very fmmi Iiiinp-liliick in used 
for the highest cIiihs of letterprcHs mid iirt inks. Ilien, too, a 
blue black is oftim prfdV,rred to ii full dtaqi liliick, for the sake cif 
appearance, this being usually inipiirti‘d by nieiinh of the purest 
Prussian blue. 

Mixino Machines. 

The machinery used in printing ink iiiiiiiiifncitiri? iiiiiy be 
divided into two groups—41 h 5 pridimiriiiry iimi the mills 

for making the rough mixture lioifiogeiieoiia The preliminury 
mixer ought, however, to mivit a good fleiil of the work rd tin* 
mill, whereby a large amount of time is siiviaL The mixer mm% 
suitable to use depnds a good dcjil ufain the fiinouni of fiower 
available. If tliere is plmity of jiower iit coiiirnfiinl iit ii cheap 
rate, such as water power, rapid work is not so iiii|iortiiiit m when 
more expensive sources of |>ower such iis steam engines are iwecL 
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The Ror-LiNo Ca.sk. 

If water power i.s at hand, tills form of mixiiifif machine is 
much to he recommended. It is repre.sentod in Fig. 64 . 

It consists of an ordinary barrel or large drum a, through 
the ends of whidi runs the axle e which does not, however, 
pii.s.s through th(( centrii of the emls, hut on a slant. On turning 
the crank .shaft e, each (Uid of the drum is lifted in turn, and the 
Contents violently agitated. The materials are put in through 



(54. 


the at (j which i.s sf^curely eloaod by mcaus of a 

e<fvi*r holtccl (III. One, (snd of thi^ dmni is fitted with the tap*/ 
i<i draw off tile fiiiish^el tniiHs. ''fhe* axl(‘, of the drum in put into 
coiiiiectiou with the motor, and the cask is moved uot too fast, 
but at about twcuity turrin of the shaft per minute. Tliis is quitt^ 
flint enough to get good mixing. Mow long the shaking needs to 
he kept up to get a good inixtuni (hqiends, of (*ourse, on the size 
of the drum and the amount of mabtrial in it. The drum should 
not h<* more than two-thirds full. To ascertain tint times reejuired, 
a sample is taken from tlie drum every half-hour, the drum Ixung 
kept going, until a sample spread on glass laid upon white paper 
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shows no visible drops of vehicle or lumps of pigment. The mass 
can then go to the colour mill. 

Many industries require machinery for mixing powders to¬ 
gether or for mixing solids with liquids, therefore machine 
makers have devised a variety of apparatus for this purpose. e 
now proceed to describe some of the types. 

Mixing and Kneading Machines. 

A very suitable mixing machine is that of Quack, shown in 
Figs. 65 and 66. 



Fig. 65. 


The mixer in this machine is a cylinder with a hernisphericai 
bottom. Two curved blades are rotated inside this by meanm €if 
a fly-wheel worked by hand, or, if power is used, by a belt hikI 
pulley. When the contents of the vessel have been thoroughly 
mixed by the blades, they are turned out by tilting the ve»iieL 
The two blades rotate in opposite directions, thus effecting a very 
perfect mixing in a comparatively short time. If the machiiii* ifs 
used for mixing the lamp-black for printing ink, it must be cloMeii 
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with a well-fitting lid while at work, otherwine lar^e ciuantities 
i>l lainp-lilaek will (escape an diiRt when t})e mans is tlirown about 
by the rotating blades. 

An eKcellent mixing and kneading machine, which is now 
much favoured in factories, is that of Werner and Pfleiderer. 
The eonstructicm of the machine is such that the motion of hand- 
stirring witlf a spoon in semicircular sweep can be imitated with 
tlie same precision as that with which it kneads a pasty mass. 
These machines were, at first nnnk^ chiefly for the use of bakers, 
enabling them to turn t)tit perfectly mixed doupjh in\i much less 
time than by ham I labour. Fi|T. (>7 shows tlic essential feature 
of this niac*hin(*, niinudy, the* specially-formtal stirrer, which ro- 
tat(*H in tlH‘ trou<^!i. As this eom(‘s very clos(‘ to th(^ Ixittom of the 



Fm. 66. 


trough, it mizcH upon the mass put into it, crushinf( and kneadinij;’ 
it, in a similar fashion to the hands. Th(^ mass p>aHseB over the 
stirrer, an<l falls !)ack to the bottom of the trough, where it is 
again kneaded, and ho on, uninterruptedly, as long as the tnachine 
is in moviunent* In iimchines intended for mixing fine pow<lcrH 
with liquids, the trough is provided with a well-fitting lid, which 
Clin bt‘ entirely removed when the*, machine is to he cleaned. 

In using this macliine for mixing lampdjlack with a vehicle, 
it is better to piroceed somewhat dificjreritly than with other mix¬ 
ing iimcfnneH. Instead of putting powder and liquid together 
into the trough, ami then running the machine until the, mixing 
is complete, the whole, of the lamp-black should first be put into 
the trough with just enough veliicle to convert it into a rather 
stifFpiiste. Tlie rest of tlie vehicle is added at intervals during 
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When thin Ik the caH(‘., both power and iimckiiiery are employed 
to the fullent advanta<^e, ami the maximum of output can be ob¬ 
tained. 


Printing Inks of Special Composition. 

We hav(^ now f.^iven tlui most approved compositions for inks 
for Ijooksaml art pnntin|j^, and supplied instructionH for making 
them in a way wliich will meet with every requirement. Never¬ 
theless new n^cipes ar(^ continually appearing, many being 
patentisi, for the manufactun^ of printing ink, making use of all 
sorts of substances, very (lifhnamt from those generally employed. 
It is perfectly reasonabh^. to regard these recipes with a certain 
amcamt of suspicioiu it is therefore quite unmicessary to fill 
whole pages of this book with thcan. We shall coniine ourselves 
to a selection of a ft^w recipes, which in our opinion will really 
give useful inks. Among the inks deserving attention are those 
iniide witli oleic acid, or with tar oil, which will now be briefly 
described. 

^ Oleic Acid Inks. 

(lleic acid or oleine is the li(juid obtained in stearine candle 
fac!tories hy pressing tin* cakes of fatty acid, obtained from the 
CTiide fat, in a bydraulie press. Stearic acid and palmitic acid 
being crystalline soli<lH at the ordinary temperature, remain in the 
press, the pressure driving out the li(|uid oleic acid at first mixed 
witli them. Oleic acid is a ytdlow oily liquid, known as oleine 
ia cfiiiinierce, A property of oleic aci<l, important for our purpose, 
is th«* tmse with which it can he emulsified with solution of carbon¬ 
ate of Hoilii. Hiis permits of the oleic acid ink being easily cleaned 
off the types, 

licksi/s CfLEiG Acid Ink. 

Mix together 9 Ih. of Austrian turpentine, 10 lb. of soft soap, 
4 ib. of oleic acid, and 4 lb. of lamp-l)lack (more if a very black 
ink in womted) by the aid of Inwit, and pass the whole through an 
ordinary paint mill. The type is cleaned after the use of this ink 
with a I per cent solution of washing soda. 

Artus'h Oleic Acid Ink. 

H<*at B lb. of Venice turpentine with 8 lb. of oleic aciil Then 
mix in thoroughly 8 Ih of soft .soap. Then mix in 5 lb. of lamp- 
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black, 4 lb. of Prussian blue, 2 lb. of oleic acid, and 2 lb. of water. 
This does not differ greatly from Ronrs ink. It must be re¬ 
membered that the oleic acid added last will not dissolve in the 
water added with it, so that all the oleic acid might as well be 
added at the first. The Prussian blue must be in the finest pos¬ 
sible powder. 

Coal-tar Oil Inks. 

When coal tar is distilled, a whole series of products of various 
degrees of consistency is obtained, from lic|uid8 like water to 
thick oils. These products anj separatecl by taking advantage of 
the difference in their boiling points and an; distinguished by 
their specific gravities; those oils having sptteific gravities between 
0*85 and 0*89 can be used for making printing ink. - 

According to one recipe, an excellent velucle is preparc»(l by 
boiling 100 lb. of linseed oil with B lb. of litharge, until a cold 
sample can be drawn into fitie threads. Then are added 40 lb. of 
rosin and 20 lb. of coal-tar oil. dlictse are boiled to the desire<f 
consistency, adding a little coal-tar oil occasionally if the mass is 
too thick. The ink is madcj by mixing lamp-blaek with this 
vehicle in the usual way. 

G. Thenius^s Printino Ink. 

This is a coal-tar oil ink, prepared aeeorcling ia the following 
remarkable recipe : Boil 25 lb. of linseed oil wdtli #1 lb. of litharge 
until a cold sample is fairly tliiek. Then add 10 lb. of pale 
American rosin previously melte<l When all tlm rcwin is ilis- 
solved add 5 lb. of coal-tar oil. Then remove from the fire and 
stir till cold. Before the coal tar can be used, it must purified 
by mixing every 100 lb. of it with 4 lb. of bichromate uf potash, 
i lb. of manganese peroxide, and 2 11). of sulphuric acid, in a vesse! 
lined with lead. After stirring up well, let tlm mixture stand 
fora few hours. Then draw off the clear Ikpiid from the sedi¬ 
ment, and wash the liquid till it is quite neutral, first with dilute 
caustic soda, and then with water. This treatment of the coal-tar 
oil with powerful oxidi/ang agents is |)robably intendetl to destroy 
the powerful odour which the crude oil pmmmn. 
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OTHER I;AMI>-Hr,ACK INKS. , 

Besides th<; lainp-I)!ack cciloui'tjd maases used for kstterproHs 
priiitiujr inks, there are some otliers used for different frraphic 
purpo.seH wliich liiffer materially in tfieircoinpo.sition from ordinary 
priiitinjr inks. These pro<luctK include Indian ink, and litho¬ 
graphic inks and “chalks ”, As rc^fards the first article it came 
originally from China, where as W(dl as in other Asiatic countries 
it is employed for the purpose of writing. In Europts it is chicdly 
used for engineering and architectural designs, ami in the plans 
drawn for the sale of estates. LitlH>gra}diic inks ar<‘ litpiids 
which Ciin ho used either for drawing or for writing, and differ 
in two riwpects from ordinary writing inks. In the first place 
they must resist the action of certain nsigents, ami in the second 
they must bii entirely removahle from the stone hy proper solvents. 
The lithographic “ chalk,’’ erroneously so called, is a substance 
with wliieh om^ can write on stone as with a pencil on paper and 
must have the two properties alxrve mentioned. Botli in litho¬ 
graphic and in Chinosii inks, the colouring matter is finely-divided 
carlxm, the preparation of which has alreaily l»een descfrihed. 
They can he prepared witli any carlsm pigment, vine black, yeast 
black, Ixme black, etc., etc., provided the pigment is sufficiently 
finely divided, d’he art of preparing lamp-black for special pur¬ 
poses, espfjcially for tihinese ink and the finest art printing inks, is 
thetrade secret of many manufacturers. Anyone who has properly 
learnt the methrxis of lamp-black making, however, will sec that 
there can he no secret afiout the matter, for every pure lamp- 
black consists of the same substance, viz. amorphous carbon. 

In former times the idea was expressed that everything 
dejxmded upon what raw material was use<l for the making of the 
lamp-black, hut it is now known that tliis is a secondary matter, 
the great secret lying in freeing carlxm from the impurities which 

(1H7) 
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are mixed with it when it is first made. Now the impurities 
depend upon what raw material is used. Those adhering to lamp¬ 
black made from rosin are different to those it contains when 
made from rosin oil, and these are again different from the 
contaminations inseparable from the preparation of lamp-black 
from petroleum, while the foreign matters in raw lamp-black 
made from fats are different again. Hence a certain amount of 
experience will enable one to tell by smelling the crude carbon 
from what raw material it was prepared. Whatever the raw 
material may be the treatment above described with caustic soda 
removes all the impurities and the final result is then the same in 
all cases. 

It will now be clear that a maker of lamp-black ought to 
choose a raw material containing the largest percentage of carbon 
in proportion to the price so as to give the largest yield of lamp¬ 
black and must take great care to free his lamp-black from impuri¬ 
ties by a proper treatment with caustic soda. Another important 
matter in the manufacture of Indian ink and ordinary printing 
inks of good quality is the thorough amalgamation of the lamp¬ 
black with the vehicle. If this point is neglected, the very finest 
lamp-black will be wasted with the production of very inferior 
inks. I 

Manufacture of Indian Ink. 

The lamp-black used for this purpose is commonly quoted as an 
example of a special kind of black. Indian ink came to us first 
from China where it is used for writing after having been rubbed 
up with water. For a long time after it was imported into Europe 
nothing was known of the method of manufacture. Since China 
has become more accessible, the process of manufacture has been 
discovered, and it may be briefly described as follows 

In a small brick stove connected with a pipe having a gentle 
upwards slope sesame oil is burnt in a primitive lamp consisting 
of an oil holder and a wick. The gases from the smoky flames 
pass up the inclined pipe. This pipe is lengthened by paper tubes 
stuck end into end until no visible smoke appears, the carbon 
being all deposited in the pipes. When a certain amount of oil 
has been burnt, the operation is suspended, the tubes farthest 
from the stove being first taken down, those namely which contain 
the finest particles of lamp-black. Only the very finest particles 
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lire uned for making* the ink. The rent of the product is coarser 
and in rendered more impure by tarry matters. This is used for 
the manufacture of coarscjr and cheap(^r pigments. 

The unpleasant smell of aerolcun, a (leeomposition product of 
all fats, adhering (iven to this v(uy finest lamp-black, the Chinese 
manufacturers hide it by adding a little camphor and musk. The 
work in CJhina is all hand labour. The lamp-black is mixed with 
gum solution to form a thick past^^ which is rolled into sheets with 
wooden rollers. Idle slusds are folded up and rolled out again, 
again folded, and again rolled, and so on till the mass is perfectly 
uniform. It is then pressed into moulds, and dried in the air. 
Any fraeks which appear in the pieces are Htopp(5d with some of 
the fresh paste. The fully dry stiitks, which are ratlier liard, have 
hiiTOglyphicH painted on them in gold for the best sorts, and are 
packed in tissue paper. 

To ascertain whether the (Jhinese method really gives better 
Indian ink than tliat prepared in Europe from higlily purified lamp¬ 
black we curried out the Ulunese process exactly as above described, 
burning sesame oil ami following every detail exactly. The finest 
of the lamp-black was moulde<l with the best gum arabic and 
tragaeaiith mucilage and scented with a little of the tinctures of 
musk and camphor. The rolling was done by hand exactly as 
described, llie result was a product ijuite equal to the finest 
Chinese manufacture in every respect. Another lot of paste was 
made, mixing the materials by machinery. Microscopic examina¬ 
tion showdl, as might have been expected, that the machine-mixed 
sample was much more uniform than that mixed by hand after the 
(JhinaBe fasldon. Finally, a mass was prepared with lamp-black 
prepared from fish oil, carefully puritieii with caustic soda. The 
ihnm sorts were then compared, that made in China, that made 
by us from Hf 3 same oil in the (Jhinese way, and that made from 
fish oil. No diffenmee lajtween the three inks could be detected. 
This show's that if a product is carefully made from purified lamp- 
blacik the possible limit of excellence has Umi reached 

It has been reported by various travellers who were afforded 
the opportunity of visiting Chinese Indian ink factories, that differ¬ 
ent raw materials are used for making the lamp-black. Oils, fats, 
and the resinnof various trees are all mentioned. As even in China 
itself these inks arcf: met with in very different qualities, we may 
take it for granted that oil or fat lamp-black is usecl for the finer 
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f50rts and the coarner reHin lamp-black for the inferior kindn. 
Common Chinese inks show clc^arly the characteristic brownish 
mark produced by unpurified lamp-black. The art of purifying 
lamp-black by calcination or by treatment with caustic soda seems 
unknown to the Chinese. 

The larnp-black is bolted through very fine silk cloth, boiled 
with glue water with constant stirring and then kneaded with 
the hands exactly like (h)ugh. Wlnm the mass is uniform it is 
heated to facilitate thtj sliaping of it, and pressed into moulds 
where it is allowed to dry slowly. 

Fine sorts of Chinese inks are always very carefully got up. 
The sticks generally bear a large number of Chinese characters 
painted in l)lue an<l red and are often wrapped in real gold leaf. 

On attempting to mak<^ the iriks f)y tins (Jhinese method it 
will be fouml tliat thtj setting of the glue hinders the mechanical 
working of the mass. This can, however, be easily avoid€*d liy 
preventnig the glue from gelatinizing by the use of a little acetic 
acid. Th(.‘ small amount added evaporates during the <lrying of 
the ink, but to prevent it from attacking the metal iiioulfis, the 
insides of thesit are lightly rublied with fine wood oil, 

LiTinHUiAiuHc: Inks and CiiALKh. 

Lithography consists essentially in milking a «lrawiiig with 
lithographic ink or chalk cm a specially prepared fim* graiiicii lime¬ 
stone known as a lithographic, Ktoni,!, A li*|uid is then {xnired fin 
which dissolves the surface of the storii*, e.xaipi where it in pro¬ 
tected hy tlie ink. The stone is then rinsed free from the etch¬ 
ing licjuid and a new liquid poured on. This dissolvim the ink. 
so that tin^ parts wliich it covered rernnin in relief wliiiii the stone 
is deamcid with a sponge. If then a printing roller m pasM'd over 
the stone, it leaves the ink on the raised parte iViiin which pii}»*r 
can he- printed in a press. 

There is a viiry large number of rmnpm for lithographic inks, 
differing, however, more in the ndativi? jiiaiportioiih tliiin in tli«* 
nature of the ingredients. Most of tliese cfiinpisitionH coiitiiiii 
wax, soap, and shellac, t<igethc‘r with firn* iaiiip-filiick ns a pig‘ 
meni Many of them contain s|>enniiceii also, but thin cnn hr 
replaced by tallow without Hcrioiisly «kterioriitiiig the i|Uiility of 
the ink. 
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In trying a new recipe alwayn commence by using very small 
<|uantities. An ounce or so will show whether the material 
answers its pur{K>se. If it does not do so it is as well to try the 
ijrtect of varying proportions of the ingredients. When success 
has Ixien aclueved it will be time enough to commence making a 
largtj (|uantity. Tlie reason why several attempts have usually 
!h* made l>eforea satisfactory result can Ixi obtained, even with 
an approved recipe, is that the ingredients vary more or less in 
quality* Thf! soap mini may (‘.ontain more water than that de¬ 
manded in the recipe. The wax often shows very different pro¬ 
perties according to tluj <iegree of bleaching it has undergone, and 
the shellac may not be quite the same. 

Most recipes which really give good results direct that the in- 
gredifUits slumld Iks heate,d strongly enough to catch tinq and 
should be allowed to burn for a short time. We have, however, 
convinced oumelves that this burning is nothing more or less than 
sheer waste of valuable material. It is sufficient to heat to close 
upon the ignition |Kunt without actually reaching it. 

Ueiicc* a metal pot witli a wcdl-fitting lid shouhl always be 
iiHiei for the preparation of lithographic inks. The lid will at 
once extinguish the flame if the ink should by chance catch fire. 
When the fbune has been put out the pot must b(i tak(3n from tht‘^ 
liffi and allowed to cool ii little before removing the lid, otherwise 
till* ink may again take? fire when it is exposed. 


Eeltfeh F(Ui LiTHCHiUAPmo Inks. 


!. German itscipe. 


llliifwjlieci virgin wax . 
While grain lioap {fAlh»w| . 
Uiihj ilielliif 

FitifiHt tl&Kifc lainfi'bliiek , 


W) Ib. 

20 „ as free from water 
2<) „ as poHf4ibb. 
20»2r) „ 


llic Kcmp must first be dried. This is done by shaving ii h* 
fiiii* slireds with a ciirpenter^H plane, tlie shavings being spread 
out on paper near a stove. As tlie soap loses its waicu*, 
sliaviiigH rapidly shrink ami finally form a mass c^asily rubbed to 
powdt?r. Tin.? clrital soap must be kept from the air in well-closed 
v«;i#ielH, as ii mxm absorbi water va|K)ur if exposed to it. 

Having first melted the wax in the pot, heat it till it begins 
to develop the characteristic smell and then gradually add tin? 
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Hoap. An aHHLHtant continnally ntir.s tha niaHH all tiii* iinia with a 
wid(3 paddle. Wlani the mixture In^ats up till white fumes he|ria 
to rise, this marks a close approach to the i|^nitioii point, su tlnit tm 
the appearances of this fumes tins pot is removed from the tin* and 
the lamp-hlack is stirred in in small quantities at a time. The pet 
is then replaced on the tire and lusatcsl till the mass is periniin- 
ently fluid. The Htirrin|j^ must he kept up till a sample spread 
out thinly on a sluHst of i^lass appe^ars quite honi(?|xenec)UH. if 
the mixture is not homogcaneouH the final product will h* want- 
ing in uniformity and he hlackc*r in some pIaei*H than in others. 
The shellac is next scatt<Te<l in fine powder over the hot mass 
which is vigorously stirred all tlie time. When ii.Hamplf* tm glann 
appears uniform, allow the mass to cool till it is just liquid enough 
to he poured into moulds, into whicT it is run ami soon sets into 
hard shining masses. ^ 

Thf3 following six recipes are made up exactly as above 


directed, the ejuantities 

being in pounds 

avoin 

lupois: 




2, Mfujiiih Iti'cipt'h 






Yellow wax . 

I 

. 4(1 

2 

ii 

140 

4 

i« 

!i 

n 

II 

ICKI 

Mafitic . 

. ICI 

110 


24 

r» 


Gum lac 

. 22 


l(X) 




Tallow soap . 

22 

m.i 

70 

IK 

11 

Mil 

Tjamp-bkwic , 

, *J 

m 

tm 

Ui 

li 

mi 

Shellac 


:m) 


im 


i«i 

Soda a«h 

. , . , 

m 



ft 

fii 

Tallow 




IH 


mi 

Turpeutiiic . 







fiOKin . 



ICI 





The chief difierenee hittween Knglinli and Cieritiiiii recifies for 
lithographic inks is that the latter oftim ccaitiiiii fat, iifuially 
mutton suet. Soda is used along w*iili this and forms an luiiuh 
Bion with the fat. (Jenerally speaking English litiiogriipliic iiikn 
are rather softer than those made from Cieriimn recipes. 

LiTiioouAFific Chalks. 

Chalks or crayons for lithography elosisly nmemlile in comix^si- 
tion the lithographic inks, and like them iiiiiKt lie eiwily rmnovalile 
from the stone after resisting tlie action of the tstcliing Hr|!sid. 
They must in mJdition la? capable of being Hliiir|M.*iied with a knife 
like a lead pencil The iiiaBs for moulding is made liy melting 
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the ingredients together and stirring them well until the mixture 
is quite uniform. It is then cast into moulds and when it -has 
set to a certain extent it is rolled out into thin rods. We sub¬ 
join four recipes with quantities in pounds avoirdupois:— 


1. For Strong Etching. 


Wax . 


• • • 

. . 64 

64 

Oil soap 



. 22 

48 

Tallow 



. 24 

— 

Saltpetre . 



- 2 

3 

Lamp-black 



. 16 

24 

Spermaceti 



. — 

32 

Shellac 

2. Hard 

Chalk, 


16 

Wax . 



. 60 

GO 

Shellac 



. 35 

25 

Soap . 



. 36 

46 

Soda . 



. 5 

5 

Tallow 



. 5 

10 

Lamp-black 



. 20 

20 


.18 
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INKS FOU TVFKWItfTING MACHfNKS. 

In tho typc'writt^r stcici typi^ at the cjimIh of levera Htrike. iiKiiiiiHi 
a clycMJ silk ribbon, forein|.( the* part of the riblK>n Htruek ai^ainat 
the paper which is mipporfced l>y an iinlia-ruhlajr roller ho iih to 
make an imprcHsion of the lette*r on the pi4|>er. To avoid chai^^- 
ing the riblx>ns frequently they are niadi,! very Ic^ng, 20 yanln 
or more* Every tap on a h*-v<*r rolln the rildKUi up a little 
HO that the next type Ktriken it in a frenli place. In later makes 
of machine the Inroad ribbon han also a lateral iiiovennmt, w* that 
the types do not hit only on one line tm the riblani, mdiieh would 
soon wear it out* Hence the placcK struck form ii wavy line on 
the riblnm, ho that the ribiKHt can la*, used for ii !on|^ tiim* m the 
blows rarely hit exactly the Hame pari of it iigiiim 

It is easy to see tliiit uiiIchh th«? ink used is one thut kimih ii 
very long way it will noon give out in Hpibe of these ingeiiiouH 
eontrivaneoB. Each Icdter made uh<*h some of it Hence for 
dyeing typewriter rihhons the eolourn must he diewen mdiidi are 
dintinguiBhed by a high di*gree of ciolouriiig |i<iw'«,*r, nu tltai ii 
slight blow of the «inal!ast Hteel ty{M* i« Hiitlieiiint to initke a 
distinct impression on the paper. Even the most powi^rfiil 
colour would, however, not last long if it simply lay iijaui the 
face of the riblmm 

The ribbon must store up eon.Hideriihle qiinntitiiis of cciloiiritig 
matter in its pores which will replenish the siirfiici! wlieii it in 
exhausted, so that as long mn there is any dye in tin? rihltoii it is 
<listributed uniformly through the fiihrico A properly pri!|ii4ri*il 
ribbon 22 yanls long will suflici* to print thousands of pfigi*,H of 
forty lines of seventy kitters each ladore tin? dyi? is so far ex¬ 
hausted that the ribbon must im chiiiigitd for a mm one. 

It will readily appear from the foregoing that in milking 
typewriter rihixms attention inimt not be confiiied filone ti» the 
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colouriiiK matter, the textile fabric must possess sujfficient 
porosity to serve as a reservoir for a considerable quantity of 
dye-stuff. 

Tvpewritee Ribrons. 

a tliin but closely woven material of which both warp 
and weft must be, silk (cotton tape is, however, usually em¬ 
ployed). This fabric, which must have at least the ribbon length 
of 22 yards, is cut into strips a little narrower than the 
flistanctt l>etw«*en the flanges of the reels which are to take the 
riblxm. In cutting the Btri|m care must be taken to cut exactly 
parallel to the direction of the warp, or some of the warp threads 
will work locme when the machine is used, catch in the mechanism 
and affect the running at last to such an extent that the whole 
inacliine will require a thorough cleaning. In a properly cut 
riblion no tlireads get loose even with long-continued wear, and 
no liiirin is clone to the machine. No silk fabric containing any 
sort of size or <lrewing whatever can be used for typewriter 
riblKUis. Not onl}' is a dressed or weighted silk too hard, but 
it is not sufficiently |)orous. To test a piece of silk wash it first 
in Inkewarm water, and then with lukewarm soap and water, 
rinse, and dry stretched on a frame. When dry it must have 
exactly the same feel and ap{M3arance as at first. 

The Inks. 

As already mentioned, inks for typewriters must go a long 
way find must be sucli m will distribute themselves through the 
silk ill a pennanently liquid foima. There is only one variety of 
colouring matter wliich possesses the first quality to a sufficient 
iJegrite, the coal-tar dyes, wliich surpass all other colouring 
iiiiittem immeasurably in stnmgth. For this reason no other inks 
iixc«q>t those for non-copying are used for typewriter ribbons. 
The dyi^H used Am fdther blues or violets, several of the.se being 
siiitable. A watm* solubicj lilue or methyl violet are most eom- 
inorily cinployetl. But other coal-tar dyes can he used if di^sired, 
whether they are soluble in water or otherwise, for those in¬ 
soluble in water may be dissidved in spirit. As, moreover, most 
eoiil-ter dyes are sotiible in glycerine, which must always enter 
into tlie eom|K)sition of a typewriter ink, the maker lias a 
fairly fret* Imnd in his clioiee of a dye. 
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It is often denirable to have a black ink ba* typcwrit^Ts ; mich 
a one can be iria<le with ni|^r()Hin<‘, Imt it ninnt not he forgotten 
that thi.s dye, although it may !>e ve.ry finely divided, dca^H not 
form a real nolution. Thia property nmkitH it Vi*ry diflieult to 
prepare a typing ink from it which will give, clean intpreHHioiiH. 
If the ink in made with an induline blue, tin* eohmr of tlte 
writing ih so (h(q> that it appearn mmrly black, no that tlH*.He 
bhiCH are very miitable for mu when very dark letterM are re- 
((uired. 

To make the ink, weigh out enough of tlie dye to nerve for a 
number of rif)bonH. One hundred grammen (alwiut fl| oz.| In 
enough for a great many riblx^na. TIntn take tine Name weight 
of pure glyecjrine and dilute, it witli itK own weight of wmter. 
The glycerine munt Im weiglnal in a tared vchhcI, the amount of 
glycerine uaed being eBtimiitel by a Hi*'Cond weighing. The riye 
in put into a |K)rcelain IxiHin ami mointemnl with about half the 
dilute glycerine. The banin in then gently licabwl, Htirriiig the 
contents with a glans rml. Most coiil-t4ir dyi*« an* freely soluble 
in glycerine, the solution in the basin iaiing proiiioleti by warm¬ 
ing. If the dye is one which is insoluble in water and but sparely 
soluble in glyci^rine, add a little strong spirit, Init not whil«* the 
basin is over a flame, otlierwise it would tiik«^ fire. 

To ascertain whan all the dye is «li«Hc>lvecb try if any soli*l 
particles can Im felt with the end of the glass nwi and let ii dn*p 
of the mass from the end of the rod int<» ii glass of elenn water. 
The drop must form a |H.?rfectly triyis|Mirent tlircmd of rlefir 
colour and sink to the lK>tt«m, ()n stiniiig, the wdiole cif tin.! 
water must become uniformly coloured and no solifi jairtides 
must be seen floating in it. When this test sliowm thiit cotii|ileti* 
solution has occurred stop liiMiting and allow the mixture t/i cool. 
In cooling the material <>ften la^wiiies gritty. This shows thfit 
some of the dye lias crystallized out there is not etioiigli 

glycerine to keep it in solution iit the ordinary kfni|M.*ratiire. If 
this occurs add some more of the dilute glyearint* mid iip 
again, for as long as there is solid mutter in the adtl mass it i« 
unfit for use. Wlien the mfiss no longer lM*cc>meH gritty on cool¬ 
ing it is ready for the ribkms. Dye ii Hiitiiple pieci* of riblum a 
few yards long iii the mam and dry it iit ii stretclied stak*. It 
should then yield dye to the finger when lightly presHcil. The 
ribbon is then put on a typewriter and, kistcid by actiia! iim?. If 
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it i^ivm weak aad tliiii letters there is not enough glycerine in 
till* ink. If, on the other hand, the impressions are broad and 
letters which enclose a space, such as o, b, a, and e, have the space 
filled up with dye. there is tcKi much glycerine present, therefor(^ 
the dye smiKlgc^s. 

The, fun<*tion of the glycerine is to kecjp the ink lic^uid. As 
tin* ink dries on the* riblion, tlie water or spirit useel as a solvent 
gradually eAiiporates, and tlu^ ink would get fpiite dry were it 
not for tlie fact that the glycerine does not evaporate but, on the 
contrary, al^sorbs water from the air. The ink, which is for the 
most part dissolved in the glycerine (a little may in time separate 
in Mmiill crystals^ is kept hy it ilistributed through the whole 
Hiihstance of the ribbon. — When the type impingt^s on the ribbon, 
ink is transferred to tlie paper from the surface of the ribbon, 
blit is iinnifsliataiy replaced l»y ink from the interior of the silk. 
We see here the reascai why many typewriter ribbons give much 
Iwdler imprcHsioiiH after having been in use for a time than they 
difl when new. Tim ink has to \m maile rather too fat, u). with, 
a Hiniill mtmn of glycerine. When hy use some of the ink has 
beiat removed from the, riblion, the ink in the pores of the fabric 
again H|ir«fidH uniformly and has again acepured tluj proper con¬ 
sistency for giving very clear impiamsionH. 

Once tlie right coiUfKisition of the ink has been hit upon by 
iiieaiiH of tlie above* mcntiofifid tests, a formula can b© made for 
line on fiitiiri'^ occasions. As above stated, the initial (piantities 
were 109 griiiiiiiies of coal-tar dye, 100 of glycerine, and 100 of 
water. Jf it is found that <if the 200 grammes of liquid 156 have 
been umiil, tlie formula will he as follows: — 

Iiyis 100 grammeg 1 

Ctiyi'iiririfi ........ 7B „ 1 250 

Wk«r ........ 7H „ J 

Hut inks wdien properly made are usually too thick to he 
f^ftsily iiHf*d on the riblioiia All then that reciuires to he donc^ is 
to dilute them witli water or spirit to the proper consistency. 
When the rihlKin is dried tln^ extra water or spirit evaporates, 
but the iiiiioiint of dye nunains the sanui and so does tliat of the 
glyef*riiie. I lence tin* proper proportion between dye and glycerine 
ihlm not change. Nevertheless the ink should not be diluted 
iiion* tliiin is aliHolutely neceHsary to get it into the ribbon, for 
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an over-diluted ink would iwlhere ho w(?ak!y to ilie.Hilk thiit oxtni 
dye would then Iiave to he painted on to the rihhon, a very 
troublesomi^ and leni^dhy procim 

lNKIN<i THK KiBBOXS. 

The ribboBH are not properly pr«parc*d until ink in uni¬ 

formly dintributed over the? mirfaee and throu;(h the entire 
thickneKs. Thin renult cun ho HcamnMl only by a Kj«*eiiil pr<Ma*HK. 
If the ribboDH ant Htretehee 1 out and ihim painted with the ink 
with a bninlsi, they can in thi.s condition bit UH«*fb but a (aanpiiri- 
Bon of Be.veral pageH typed in micc<*HHioit will nhow^ that the 
Htrength of the impreHnion varien very iiiueln TIiIh iiidiciiteB tltai 
there is too much ink in Hom<‘ parts of the rildaai find tcai little in 
others, which remiltH in Home of the writing ladng too heavy ftnd 
Bome too light 


The iNKfXti Abfaeatf.s, 

The inking is best done by dipping the ribbum and then 
preHsing them. For tliis puriKwe a very Hiifiph* iip|ifiriiliis iiifiy 
be UBed whereby the ril)hoiw «in Im:.! inked very unif«>riidy iiiifl 
rapidly. It conHintH r>f a ri^ctiinguliir dish of gliis« f>r |Kirca*liiiii In 
hold the ink. Over one of the eiidn of the dish » glam roil is 
held horizontally by KUppf>rtH, Twelve to sixteen iiirlies ubia’i! 
the middle of the dish iH a wringer coiiHiHtiiig of two rolli^rs of 
Boft vulcanized rubber. One of the rolierH hiiK fixed beiiriiigs, 
but the other can b? iidjiistifd by iiieiins of springs «ii m jiresn 
with morc^ or lf.f8B force tigiiinst the firHt. The riblioii« iin* laid in 
the ink ho that they can be lifteil out without getting eiitiiiigleii 
Tliie in bent done l>y putting them in layiu's one iib-ivi? iiiiotlier 
parallel to the length of the diHli. A i-ibbrn is IidT to «iak fur 
several hourB. One etui of it in then put b»fcwecii llici roilers^ 
and the presBiare in reguliited l^y Hcrewiiig tip llie springs till, 
although the Hiiperfluoiw ink i« H<|Ufti*z*td out, t!n* rilibni coniiis 
from t)etwe6n the rollers fpiite wet iw if it had b»iui driiwii thpiugli 
water. The excesH of ink fiilk buck into the di«h ii« the r«dliTfi 
turn and the ribljon paHscH liotween them. CIn loiiviiig the red lent 
the ribbon is at once stretched out so that it emmut slirifik on 
drying and is kept stratelied for at leaHt twidvi* fioiirH. It it 
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thftn an <Iry m tla‘. glyeeriiui in ifc wil 
imm r<)llf^(l up. 

Many typtAvrittu-H have two fixed r 
oil to one m it I<*av{‘K tin*. oth(*r. KibboiiH intended for .such a 
iiiacliint^ are riilled up on a wooden reel and tlnui packed for 
tlinpateh. In inaehineH of inon^ recent eoiiKtruction the riblion 
reels can be takcui out, the riblxuiH bein^ Hold on the reeln which 
have to la* uned in the typtnvrittu*. 

The finished ribbons must lie packed in such a way that they 
are preserved from <lama|^c‘ during transit and from the access of 
tluHfc. A gof)d plan is to wrap the rolled ribbon in paraffined 
paper witli a stronger wrapptjrover that. Tlie parcels thus made 
should be packed in metal bcexes, and will then b(t safe fr<>m dust 
or t'iiimiige. 

Makinc; (jAiUiON Facehs. 

MiKktrii ty{M*write4*H are. so niiute that copies can be takmi 
at the Hainc time tliat the original typing is being done. With 
good cmrlKiii piijatrs as many as six copies can be oliteimsl at one 
«»peratioii. The copying process is as follows: Under the paper 
which is to ri*ci*ive tlie original is laid a carbon paper with the 
prepared side away from the first paper. Next to this coloured 
Hi«le is a second slii^el of white pa{Ma*. If thc^ keys are struck 
witli some forca^ the carlKUi paper will mark the second paper 
exiictly fts the ribbon marks first. If the carbon paper is 
very thin and the copying paper also, it is possifile to got six quit<% 
distinct copies. Even more can be made, but the impressionB are 
less distinct, initl, iiiorcanau*, in taking several copies much force 
lias ti) Im* used on th«^ keys of the machine whith throws severe 
tfix on tin? emlwriince of tlie mechanism. 

(bvitiiON Fafkr. 

A very careful choi 0 ? of jiaisir must for this purpose be made. 
11 ie slieetH ti» Im* made into eiirboris must be soft and thin, and at 
the saiiif? time very strong. It is evident that this is a rare com*- 
biiiiition of fjualitieH, iti«?refore anyone who wishes to make carbon 
pii{>f*r« on a large scale must come to soim? agreement with the 
pftper-tiiflker. 

Hitherto the piipers cltiefly used for the purpose have been 
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made from a very lon^ stapled material witJioui any sizing. 
Such papers answer the purpose fairly well. Of late, however, 
a paper has been made foi* this uh(^ far HUrpasHin^ all oiluTs that 
we have had the opportunity of trying. It is made by stee.ping 
a thin, fine, long staphal silk paper in asolutitm <d' viseone. When 
thoroughly soakcMl tlie. papi‘r is nnnoved and spread out flat. 
After lying like this for a time the paper assumes the appearance 
(d* a very thin gelatinized skin. Before it is ipiite dry it iiiust 
have weiglits piled on it or he run lH‘twf‘en rollers pno’eni the 
surface from corrugating. The visciwe solution is made by putting 
fine and well-ch^aned cotton into a porcelain vessel and treiiiing 
it with strong caustic soda lye. The cothm in well stirred and 
kncsa^led with a glass or porcf^lain pestle to ensure its thorough 
pemdration by the lye. When tbis has Ihsui done the vessid is 
left in a cf)ol place at a iemperattire not exceeding a ir i\ for a 
few Imurs. At tlds tmnperaiure the eellulose of the cotton 
combines with soda forming Hoda-cellulose, wbieh does ni.ft differ 
in appearamat fnan cfrdinarv celhikwe. Wberi it has been forim^d 
the excess of lye iHSfpieezed mit very tlicfroiiglily stf fiiiii tin* hiiihs 
appears scarcely damp. It in tlien at once put into a glass vimsid 
which can be ilgliily closed with a widlditting stopper. Here it 
is treated with a wnughi of hisulphiile of carifoii ei|iial to akmt 
10 pw cent of that of the original coiton. Tin* stopper in firmly 
inserted and the vchhcI is put in ii cmil pliice, Bisiilphidi* i »f ciirlwfii 
is very volatile and infkiiimahh% and should iievi'i* Ifc poiirctl nii 
to the celluloHc. by artificial light, After the hiHiilphidf* him been 
in contact witln tin* hihIii cellulose for akrtit twelve lifiiirH the 
mass turns ytdiow from the foriitation of viscoHc. I’he Htopper is 
then removed, and when the excess of liisiiijihitlc him eviiji-iritii'd 
water is poured over tlie viscoHe. Soon iiftiT this has ln^mi ihm*\ 
the mass swells up considerahly and diKsolvcs to foriit it thick, 
sticky liquid, which, when eijMiscd to iiir, ilecoiiijtimeH, 
producing pur<i eelluloHC. Ilmici* hy jiouriiig it o%er ii gliiMH plati* 
a perfectly triinsparent skin of pure celluiosf* ciiit be oldnitml, 
When the silk pa}Mjr in soaked in iiscosc f hin coiiijiletcly 

inh) the ptiper, so that when it decompoHi*,^ j| fiUn nil the por**H 
ol the piijKir with cellulose, giving it the limthery miiiin* 
al>ovc* alluded to, niakiiig it very strong, wdiilc ii reiitiiiiw soft, 
thin, and supple, and tlnis poHHimscs the very qiiiilifie^ reijtiiricl 
for a carhon pafaux 
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Ink fob Carbon Paper. 

This ink is made exactly in the same way as that for type¬ 
writer ribbons, except that once the proportions between glycer¬ 
ine and dye have been arrived at, no water is used, nothing but 
dye and glycerine. 

The simplest method is to take a large porcelain basin, put 
the weighed amount of glycerine in it, and heat slowly to 100° C. 
The dye is then stirred into the hot glycerine and the stirring is 
continued until solution is complete. The finished ink must be 
thick, but on no account gritty from undissolved dye. If this 
should, however, be the case, a little more glycerine will put 
matters right. Many makers add a little fatty oil to the ink, 
but the quantity must be very small or the impression from the 
paper will probably show an unsightly greasy border. Three to 
four per cent of the total is the extreme limit allowable, the oil 
being preferably castor oil, an oil which dissolves readily in' 
spirit, whereby its”thorough amalgamation with the ink is made 
easy. The dye having been stirred into the glycerine, the castor 
oil is added last in solution in spirit, and the whole mass is 
worked till quite homogeneous. During the stirring most of the 
spirit evaporates and a very brief heating of the finished ink will 
free it from all spirituous smell. 

The ink is spread as uniformly as possible with a wide brush 
over a level plate of stone or glass, and rolled out uniformly with 
a printing ink roller so that a rather thick coating of the ink 
remains on the roller. The sheet of paper to be inked is also 
laid on a level plate under a sheet of strong paper in which a 
rectangular opening is cut a little smaller than the paper to be 
inked. The object of this upper sheet is to prevent any ink 
getting on the under side of the sheet to be inked. It is import¬ 
ant that the ink should only be upon one side, otherwise the 
paper would make impressions where they were not required. 
The inked roller is then passed over the sheet to be inked, which 
becomes penetrated with colour to a certain depth. The ink 
must, however, not be thin enough to pass right through. The 
roller is then again inked and passed over the paper in a direc¬ 
tion at right angles to the first to ensure the distribution of ink 
as uniform as possible. The rolling is continued, re-inking the 
roller each time, until the ink on the paper is thick enough to 
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appear as a uniform .shiniii^ layer whictli ran for the mo*-t part 
be shaved off tlie paptu' with a thin knih* blade. No ink must 
stick to a finger passed lightly over the paper. Tin* finiHh«‘d 
carbon papers should he k(tpt in a welI-cloH«*d box to prevent, 
them from getting too dry, and in the la»x shoiihl be interlfitvi’d 
witti ordinary writing pap<u% 

When a copy has been taken tin* mark of i^very lettm* ran be 
plainly seen on the carbon paper by hacking oldiipiely at iht* 
inked surface. Th<* parts where the types have ntriiek are dull 
instead of shining, having lost a large part of thinr ink. If thf* 
carbori is to be used a se*eoml time it is put into the lyjiewriier 
so that the types will strike between the liiion formed on the 
paper the first time. In this way the sheet of eiirlMiii eiui In* 
us(^<l again and again until its whoh* siirfiiee Inis been brought 
into nsjuisition. 


liriiHEii Stamp Inks, 

The ink UHe<l on vulaniized rubber Htfiiiips Hhoiild In* <^tieh 
that when applied to a .suitable pa* 1 it ffUiiiiiim siiifieieiiliy fluid 
to adhere to tlie stamp. At tlie Hgiiie time ifn* iliiiflity shmild 
cease when the stamp is prcHsed upfut an iitworfdiig stirfiire ^m*h 
m paper. 

Bkirmerly these inks were maite by rubbing up pigiiieiiis in 
fat to a paste. Buch inks mm, liowevf»r, ntndy b* pn^viuileil 
from making impresiiioiiH siirroiiiiclf»i! by ii greasy iiifirk enured 
by the fat spreading through the jiores of tin* |iiijw.»r. Nott\ 
however, most stamping inks am iniiile mdtliotit gmiHi% liinl n 
profKirly proparial stamping ink ecinlJiiiis imtliiifg but giyeeriite 
and coal-tar dye. Ah nearly all thesi* dyes ilisHiiho! in hot 
glycerine the process of niiimifaetiire In siittpii* enntigli. Tin* 
<lye, fuchsim*, methy! violet, w^iikir blii«t eirteraki greiui, Hm.m 
put into a thin |>orcelain flinlt f»ver wliicli eoii€i*iitriit«*i| glycerine 
is poured, and the whole is heiiteil to iieiirly lIMb wiili rciii- 
stant stirring. It in iiii{M)rti4iit ki use no iiiort gly€i*riiie tliiiii is 
necessary to keep the dye ilisHoIved wlitm tlie ink isttild. If tin* 
mMs turns gritty on i»oliiig it tmmi bn healis! ii}» with more 
glycerine till solution is p*rfect. 

In dealing with coabtar dyes iiisoliilile in glyci*riii«% or iieitrly 
so, they should first b* dissolved in the least ja^msilili* »|iiaiitity of 
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htnmir^ fiot alcohol. Then the |rlycerine ih added and heat applied 
til! the npirit in evaporated. 

To mi*, wlietlier the ink in properly made spread some of it on 
a strip ot cloth and try it with a rubber stamp. On paper, the 
Heparate lettem should be (|uite slmrp and distinct. If they run 
lit thf‘ edges there in too much glycerine in the ink and more dye 
must be added to it. If, on the contrary, the impression is in- 
ilistinct and weak, tlie ink is too thick and must be diluted by 
eiirefully adding glycerine. 

Indelible Btamiuno Inks. 

Stamp inks madi! witli coal-tar dyes can often be removed by 
washing witli spirit or with lye. The so-called indelible marking 
inks made with iiitmte of silver can be absolutely removed from 
tint fiihric with cyanide of potassium solution. 

For many trade purposes, e.g. when a manufacturer sends liis 
giwls to l>e bleached or dye<l, it is of importance to stamp tlieni 
with an ink which cannot be removed by washing or by treat- 
imtnt with any diemical A stamping ink answenng to this de- 
Hcriptioii is nigrosine, a black a>m|X)und which cannot be destroyed 
ill a fab'ric. But to make nigrosina adhere to the fabric in really 
iiidestriicfcililf! fiishion it must bi^ developed in the fibre. To do 
til is cut a stimcil in strong cardboard, making a hole in the centre 
itisfc large ifiiougli to receive the stamp. Then make a solution of 
4 ox. of sulphate of «>pper in a mixture of 20 ox. of water and 2 
of glycerine, F’^aint the si>lution on to tlui fabric through the hole 
in the stencil and let it dry on. In the meantime prepare a solu¬ 
tion of iiiiiline salt in distilled water and thicken it with gum 
until it will give a sharp impression with the stamp. If the stamp 
wetted witli the aniline solution is pressed on the treated part of 
the fiihric, nigrosine is generated in the fibre ami the impression 
in almoliitely indelible. 

Another eijuiilly indelible stamping ink is made by thoroughly 
riibhitig lip II concentrated solution of viscose with fine lamp-lilack 
or any other finely-jKiwdereil pigment. When this ink is used with 
a stamp the deconijmsition of the viscose forms cellulose which 
eiicIcMes thi» colouring matter, fixing it to the fabric, and the cellu¬ 
lose f!iiveIo|Mj cannot l>e destroye^l without also destroying that 
part of the fabric to wdiieh it adheres. 
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Stamp Ink foe <*la.ss. 

Thin Bpecial ntamp ink in an etching ink iihi *4 to profliicp in- 
<le 8 tnictible marks or writinj^ on l>y plif*iiiieiii moaiiH. Tfie 
ink developH hydrofluoric acid which cornnleH tin* To 

make ifc, prepare «<jparately a solution of :|0 07 ,. of sodium fluoride 
and 7 of potasBium sulphate in 5(10 of wafer, also one of 14 07,. of 
solid zinc chloride and fiS of cumcentrated hydrochloric ad*! iti 5 CKI 
of water. The two solutions are then mixed. If a j^oohi^ ipiill is 
'dipped in the mixture it will write tm and a dull ftcliisi 

place appears wherever it touches. Hie mixture mu also he 
with a rubber stamp. When tlie ink has iMteii iipphefl it is left 
untouched for a few hours to etch dei.ep eitotigh ami is then riiwwl 
off with water. Rubber stampH u»i‘d witJi this ink iniist he 
thorou|(hly cleaned wifcli weak lye directly iifter twin^ m tliey 
are rapidly destroyed by prolonged contact with the ink. 
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distillation of resins. 
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